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REVISION OF UNDERWRITERS’ RULES. 

In another column we print the terms of an invitation issued by 
the Underwriters’ National Electric Association, requesting sug- 
gestions from those interested concerning changes and additions to 
the present code of electrical insurance inspection rules. This is a 
praiseworthy policy, and the invitation extended should be accepted 
in the spiritin which it is presumably given, thus enabling those 
charged with the revision of the rules to know the nature of any 
objections that exist against present rules, or of any need that may 
be felt for new ones. It is, of course, too much to expect that 
suggestions will meet with favorable action which would in 
the least degree increase the risk of fire hazards, but the 
practical man may in some cases be able to offer a_ sub- 
stitute for a troublesome or expensive rule, that will afford 
even better fire protection than an existing one, and therefore 
be gladly received. Or, if the legitimate contractor, suffering from 
the competition of the amateur or ‘“‘jerry’’ wireman, should be able 
to suggest means by which the insurance interest might more effec- 
tually guard itself against these classes, he would render a mutual 
service. It should be added that mere complaints unaccompanied 
by definite reasons are not asked for, and it will be well to put sug- 
gestions in the form of an amendment to a present rule, or, if a new 
rule is proposed, in the exact terms thought necessary to cover the 
point in view. 


AN EARLY ADVOCATE OF ELECTRICITY. 

Elsewhere we print some excerpts from a report made by the 
Hon. Thomas Ewbanks, Commissioner of Patents, to the Speaker of 
the United States House of Representatives in 1850, recommending 
that a premium of $100,000 be offered by the Government to the 
inventcr who, within a period to be decided upon, ‘‘shall render 
electricity in any of its forms an economical, efficient and general 
prime mover.” It is somewhat curious that at such an early 
day—when the telegraph had scarcely entered into general 
use and the discoveries of Faraday were yet lying dormant—the 
popular ideas of to-day concerning electricity should have been so 
fully anticipated. In fact, were a plagiarist to contribute an arti- 
cle to one of the popular journals or Sunday newspapers of to-day, 
based on the report referred to, and using many of its sentences 
entire, it would not be recognized as different from the numerous 
effusions of the same type now appearing almost daily. It is also 
to be remaiked that such a prize as proposed would be as timely 
to-day as it was in 1850, for we have made no practical advance since 
then toward the discovery of means to render electricity a prime 
mover. In those days, however, invention partook more of the 
character of a blind groping than now, and the offer of a prize was 
therefore a natural proceeding. At the present time it is recognized 
that such a discovery would yield a return immensely greater than 


the amount of the prize offered, which stimulus, therefore, is now 
unnecessary, 


ALTERNATIDG VS, CONTINUOUS CURRENTS IN ELECTRIC 
c LIGHTING. 


One of the points in electric lighting in regard to which there has 
been, and still is, much diversity of opinion, is the ¢elative 
efficiency of continuous and alternating currents for both are and 
incandescent lighting. Some time ago one of our English con- 
temporaries pronounced very decidedly in favor of the superiority 
of continuous currents for arc lighting, yet about the same time 
some careful German experiments showed a considerable advantage 
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in favor of alternating currents for this use. When different 
carbons may cause a variation of 50 per cent. in the quantity of 
light given out with the same expenditure of energy, and one car™ 
bon may be efficient with continuous currents and very inefficient 
with alternating currents, there is excellent reason for the 
existence of wide differences of opinion, and usually little credence 
need be given to the claims of either partisan. We refer above, of 
course, to the energy efficiency of arc lamps, their relative merits 
otherwise being well understood. In incandescent lighting opposing 
claims have also been made as to the superiority of one or the other 
type of current. In the earlier days of the alternating current it 
was not infrequently held that rapid alternations would injure the 
delicate carbon filament. Here again it has been difficult to come to 
any definite conclusion, owing to the different ratings of lamps, the 
variations in actual voltages from the nominal ratings according 
to the care exercised in culling at the factory, and the relative 
variations of voltage on distributing lines. In the Digest of this 
week, however, will be found an opinion which seems to have 
an authoritative value, and decidedly in favor of the alternat- 
ing current for incandescent lighting. The writer, whose 
article is there abstracted, ascribes the superiority of the 
alternating current to the fact that with it there is no deleterious 
‘*Edison effect,” static glow, or electrolytic action in the plaster 
of the base. A Priori it does not seem that any of these phen- 
omena would amount to much practically, but tests on 30,000 lamps 
are claimed to incontestably establish the superiority of the alter- 
nating-current. It is stated that the results of these tests demon" 
strated that lamps on alternating-current circuits had not only fewer 
breakages and retained their candle-power better than when on 
continuous-current circuits, but this in spite of the fact that the volt- 
age of the former circuits varied seven per cent., while the voltage 


of the continuous-current circuits varied only five per cent. — 


THE AMERICAN STREET RAILWAY ASSOCIATION. 

The convention at Montreal during the coming week of the 
American Street Railway Association promises to have the same 
success which has characterized the meeting of other professional 
bodies during the year, and made it memorable as a ‘‘ record 


’ 


breaker” in this respect. This promise is gratifying, as the meet- 
ing at Atlanta last year was thought by some to indicate a falling 
off in the vigor of the Association, though perhaps the criticism was 
rather due to certain unfavorable conditions which existed there 
than called forth by any real shortcomings in the body itself. A 
number of events have occurred during the past twelve months, 
which, it would seem, might lead the Association to consider if its 
scope could not, with advantage, be widened. The opening of the 
Chicago electric elevated road, and the almost certain adoption of 
electricity in the very near future on all elevated roads, as well as on 
all underground roads that may be built; the rapid extension of 
suburban and interurban electric traction; the probable displace- 
ment in a few years of the cable by electricity; the expected adop- 
tion of electric traction on branches of trunk lines and on sections of 


main lines where passenger traffic is heavy; the advent of the electric 





locomotive for steam railway terminal and other auxiliary service 
all of these extensions of electric traction, if not given recognition in 
an existing industrial and technical body, will, in all probability, 
result in the formation of an Electric Railway Association that 
might, it can readily be seen, seriously menace the present standing 
of the body now in session at Montreal. As a consequence, now that 
the day,of the horse and cable car is so rapidly passing, the time 
seems ripe for a consideration of the question whether it is not 
advisable for that association to take on the name of the American 
Electric Railway Association and so widen its scope as to include 
all of the present applications of electric traction. Excepting the 
electric locomotive, the extensions above referred to only differ, 
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aside from questions of roadbed, in degree from the branch of elec- 
tric traction which now forms by far the most important element in 
the street railway industry. Their recognition by the proposed 
change of name, coupled with any necessary amendments to the 
constitution of the body would, therefore, most likely be sufficient 
to bring at once all electric traction interests within the folds 
of the present body as thus broadened. One objection that naturally 
occurs is that matters pertaining more purely to the street railway 
branch, such as relate to management, street roadbeds, etc., would 
be subordinated in the more inclusive body. An answer to this 
would be that the street railway interest in the body would always 
be a powerful one—the most powerful for a long and indefinite 
period yet—and therefore in little danger of being thus subordinated. 
On the other hand, increased benefit would be experienced from the 
fact that electrical traction questions would naturally receive much 
better treatment than thus far has been the case. The most important 
point, however, is that if the special interests of electric traction are 
not adequately provided for by a body now in existence, it will 
undoubtedly be but a few years before an electric traction assoc‘a- 
tion will be formed, which, from its more technical character, would 
tend to monopolize the electrical features of the American Street 
Railway Association, and thereby vastly reduce its importance. As 
before remarked, there is no technical reason for differentiating 
street electric traction from other applications, and therefore such 
an association in reality would necessarily be a direct rival of the 
present body. 


Meeting of the American Institute of Electrical Engineers. 


On account of conflicting dates the monthly meeting of the 
American Institute of Electrical Engineers at New York and Chicago 
has been postponed by direction of President Duncan, from Oct. 16 
until Wednesday, Oct. 23, the week following the Montreal Street 
Railway Convention. The papers to be presented are as follows: 
‘The Local Annealing of Hard Faced Armor Plates,” by Hermann 
Lemp, Jr., of Lynn; ‘‘ The Rating and Behavior of Fuse Wires,” by 
Prof. W. M. Stine, of Chicago. 


Another Fatal Fly-Wheel Accident. 


Just a few hours before the recent fatal fly-wheel accident at 
Hoboken a 15-fcot wheel burst at the station of the Homestead 
(Penn.) Electric Light & Power Company, instantly killing the 
engineer. The plant was damaged to the extent of $2,500. 

Pieces of the wheel ripped through the sheet-iron roof, demolished 
the floor, and one fragment went through a three-foot brick wall. A 
large piece was thrown high in the air and fell into a neighboring 
newspaper office, causing a loss of $500. The plant had not been 
operated for three weeks before the accident occurred, and it will 
take two weeks to repair the damage, during which time the station 
will be shut down. 


A Critic Criticised. 


In referring to the electrical railway to the top of the snow-clad 
Jungfrau, in Switzerland, one of our contemporaries in its last issue 
claims, that it ‘‘contained the first information of the enterprise, 
among the rest of its electrical contemporaries,” meaning, we pre- 
sume, its American contemporaries. It furthermore states that this 
‘‘first information” was contained in its issue of Jan. 9, 1895. 
While the question of which journal was the first to publish this “first 
information” is doubtless a matter of little interest to most readers, 
yet any one who cares to know how much or how little reliance can 
be placed in such claims of that journal, will be interested to know 
that THE ELEcTRICAL WorRLD published data concerning this road as 
early as March 17, 1894, pages 374 and 354, or nearly one year before 
this contemporary, and again in the issue of Dec. 29, 1894, page 674. 
To our knowledge, this was the ‘‘first information” published in any 
American journal. We furthermore believe that every article on this 
road which appeared in the electrical journals, both foreign and 
American, was duly abstracted or mentioned in the frequent notices 
in our columns, provided it contained any information which we had 
not published before. Journals who make claims of priority should 
be careful to read what their contemporaries publish before making 
such claims. 
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The American Street Railway Convention. 


The fourteenth annual convention of the American Street Rail- 
way Association, in session at Montreal during the present week, 
promises to be one of the most, if not the most, entertaining and profit- 
able meetings in the history of the organization, notwithstanding 
the triteness of the characterization. That this should be true is not 
surprising when one follows up the records of the Association and 
notes the increase in the actual good accomplished each year. 
From the very inception the Association has been of marked benefit 
to its members, and each one of its conventions has stimulated 
advances in street railway engineering, for whose successful execu- 
tion credit is due to the progressive and far-sighted policy which has 
characterized the men composing the body. 

It is somewhat amusing to note that one of the important subjects 
discussed at the Chicago meeting in 1883 was ‘‘ Horseshoeing,” and 
it is interesting to recall Mr. Calvin Richards’ prophetic advice given 
one year later: ‘‘All I have to say about electricity as a motive 
power is, wait!” It was not until four years after this remark was 
made that Mr. Richards’ judgment was vindicated, but what a vin- 
dication it has had! 

The programme of the convention this year contemplates a five- 
day meeting, the hospitable committee at Montreal being unwilling 
to part with their guests so soon after their arrival as has heretofore 
been the custoin. 

On Tuesday the convention will be called to order at to a. m., arid 
an address of welcome delivered by Mayor Villeneuor. Dis- 
cussion of the following topics has been arranged: ‘ Transfers,” 
‘*Municipal Ordinances,” ‘‘Labor Queston—Wages Paid to 
Employees,” ‘‘ Experience of Roads in Furnishing Free Music and 
Other Entertainments to the Public,” and ‘‘ Physical Operation of 
Roads.” On Wednesday the discussion will be continued, and at 3 p.m. 
the governors of McGill University will tender a reception to the 
delegates in the engineering building. The electrical machinery 
and testing apparatus will be shown in operation. On Thursday 
a visit will be made to the power-house and shops of the Montreal 
Street Railway Company, and the delegates will be given a trip over 
the lines of this company and the Montreal & Island Railway Com- 
pany on special cars. In the evening the annual banquet will be 
held in the Windsor Hotel. On Friday a secretary will be 
elected to fill the vacancy created by the death of Wm. J. Richard- 
son, and a place of meeting for the next year will be selected. Sat- 
urday will be devoted to pleasure and sight-seeing. 4 trip to Ottawa 
by special train on the Canadian Pacific Railway will be tendered to 
members of the Association by Mr. James Ross, vice-president of 
the Montreal Street Railway Company. The party will be taken 
over the Ottawa Street Railway system and will be received in the 
Senate chamber of the Parliament Buildings. Luncheon will be 
served in the Russell House, and the return to Montreal will be made 
in time to catch the outgoing evening trains to Boston and the West. 
Delegates are also invited by Mr. M. J. Forget, president of the 
Montreal Street Railway Company, to a hunt breakfast at hiscountry 
home, near Ste. Anne’s. 

The exhibit of apparatus and supplies in Victoria Rink will be 
open all day and at night up to 10 p.m., every day of the meeting, 
and it is expected that the exhibits will surpass, both in point of 


numbers and attractiveness, any collections previously displayed at - 


the meetings of the Association. All those wearing convention 
badges are given the freedom of the street cars during the con- 
vention. 


A Suggestion to the American Street Railway Association. 


BY E. A. MERRILL. 

Every member of the American Street Railway Association prob- 
ably knows something of special professional interest and value to 
other members. If this scattered and fragmentary informa- 
tion, through a proper system of collecting, compiling and dis- 
seminating, were put in available shape for present use or future 
reference much benefit would be conferred, not only to members of 
the Association, but to the entire profession. 

Cannot such a plan be formulated, and at least be put in such 
shape at the present convention that it will begin to yield substan- 
tial fruits at the next meeting ? 

There will be required a well-defined, logical, intelligently directed 
plan for action; a systematized method of collecting and putting in 
available form for every one the varied experiences of managers, 
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superintendents and engineers; and an executive head, combining 
technical training in both electrical and steam engineering, practi- 
cal experience in the construction and operation of street railways, 
resource in devising new means of increasing the mutual value of 
the Association, and an absorbing interest in the work. Such a head 
would be, perhaps, a little hard to find, but certainly not impossible 
with the wealth of brains and sinew in the street railway 
business. 3 


It is not enough that papers shall be read at succeeding conven” 
tions; true, such papers are valuable—often very valuable—but they 
are so massed that one has time only to absorb that which appeals 
to him most strongly at the moment. Every man’s mental digestive 
apparatus is constructed with a time and capacity element, and to 
digest a large amount of miscellaneous information requires a 
corresponding length of time; nor can it be fed to him all at once, 
but must be divided into appropriate morsels and thus absorbed and 
digested gradually. In this hurried and bustling era the ability to 
swallow a lot of convention papers, and, after going home to disgorge 
and remasticate them, somewhat after the manner of a well-known 
quadruped, is possessed only in a limited degree. Do not abandon 
the convention papers, for they serve a valuable purpose not attain- 
able in any other way, but supplement them with frequent bulletins 
to Association members, personal letters where specific information 
is desired, and general communications to the technical press, a// 
such matter going through an editing body where it can be sifted, 
pruned, supplemented and properly arranged for practical use or 
publication. 

One company uses cast steel special work, another manganese 
steel, and still another Harvey treated steel; each has accumulated 
valuable data which can save some company lots of money; how will 
it get the information ? 

This company has had especially good opportunity for observing 
the effect on wheels of sand on one rail only; why not give the infor- 
mation to all? 

That company has made a special study of lightning effects and 
remedies; it does not want to be exclusive with its knowledge, but 
has no convenient way for its dissemination and no time to write a 
convention paper. 

So with ties and their durability ; patented types of rail-joints; the 
standing-up qualities of six-inch and seven-inch T-rails without tie- 
rods or braces ; weathering qualities of different types of overhead 
insulators ; transition versus plain curves; best proportions of 
economical engine capacity to generator rating ; general arrange- 
ment of power plant to secure the highest economy of space and 
material ; uniformity in specifications for standard street railway 
appliances ; actual as compared with guaranteed results with specific 
types of apparatus or methods ; and a hundred other matters, some 
manifestly important, others apparently trivial, but all aggregating 
the complete street railway system and its daily operation, and, there- 
fore, worthy of careful study. 

Not that there is nothing extant on the above subjects—quite the 
contrary—but it generally lacks in two essentials: first, it.is not 
boiled down ; second, itis not available in such form as to enable 
one to make fair comparisons and draw sound conclusions. Further- 
more, if one takes the pains to boil down the information on certain 
specific subjects the chances are that in four cases out of five he 
finds a discouragingly small amount of hard, unvarnished fact and a 
correspondingly large amount of muddy, and sometimes malodorous 
sediment. 

Take, for example, the much discussed and much written about 
subject of brakes on electric cars. Will some one tell me where I 
can find published ove complete record of a properly conducted, 
tabulated and analyzed test of brakes of any description on an elec- 
tric street car? I have yet to see one, or to hear of one having been 
made. If you feel positive such have been made, look over the 
record and see if from one to all the most essential factors have not 
been disregarded. If such tests have not been made, why not spend 
some of this printer’s ink and gray matter in getting definite data to 
work from toward evolving something that will render safer life and 
limb ? 

So with all the practical points that confront street railway men 
at every turn, and on the solution of which depend, to no inconsider- 
able extent, the success or failure of the road. 

Is there a better method than an intelligently and efficiently man- 
aged central bureau, conducted under the auspices of the American 
Street Railway Association, and upheld by the hearty approval and 
unselfish assistance of all the legitimate street railway interests ? 






Death of Franklin Leonard Pope. 


It is with extreme regret that we announce the death of Mr. 
Franklin Leonard Pope at his home in Great Barrington, Mass., on 
Sunday evening, from an electric shock. At the approach of dark- 
ness that evening it was found that 
the electric lamps in his house would 
not light properly, and Mr. Pope 
went to the cellar.to make an exami- 
nation at the transformer. Not long 
after he had descended the stairs, 
members of the family in the upper 
part of the house heard the sound of 
a fall in the cellar and the explosion 
of a lamp. Upon investigation Mr. 
Pope was found lifeless. his body 
lying beside the transformer. Two 
physicians were immediately sum- 
moned, but their efforts to resusci- 
tate him were of no avail. The exact 
manner in which the fatality ocurred 
has not yet been ascertained. 

It will be remembered by our read- 
ers that Mr. Pope read a paper on the 
Great Barrington electric plant, as re- 
constructed by him, at the Niagara meeting of the American Insti- 
tute of Electrical Engineers, and which was reprinted in our issue 
of July 13. In his paper the primary voltage of the plant is stated 
to be 2,100 volts. 





FRANKLIN L. Pope. 


Franklin Leonard Pope was born in the village of Great Barring- 
ton, Mass., Dec. 2, 1840. He received the customary common school 
education in his native town and supplemented this with a year’s 
study at the academy in Amherst, Mass. His youthful amusements 
and boyish occupations early indicated the direction in which his life- 
work would naturally tend, as a boy having shown great aptitude for 
scientific and mechanical pursuits. The first money he earned was 
by selling water color drawings which he made of the locomotives on 
the Housatonic Railway. 

In 1857 Mr. Pope was appointed operator at Great Barrington in 
charge of the office of the American Telegraph Company, having 
for the purpose received instruction in the operation of the Hughes 
printer. From this pcsition he was transferred to Springfield, Mass., 
as circuit manager in charge of the line between there and Albany. 
Zarly in 1860 he went to New York and was engaged on the Sczen- 
tific American as an artist and writer until after the outbreak of the 
Civil War, when he again entered the telegraph service as operator at 
Providence. He became at this time an expert Morse operator, and 
his unusual ability attracted the attention of Gen. Marshall Lefferts, 
the engineer-in-chief of the American Telegraph Company, who 
soon transferred Mr. Pope to a more prominent position in the 
New York office, where he was engaged in the preparation of a 
series of maps of the whole system of telegraph lines owned by the 
company. 

During the draft riots in New York Mr. Pope met with many 
exciting adventures in his successful attempt to restore communica- 
tion between New York and Boston, the lines in the. city having 
been cut by the rioters. In 1864 he accepted the appointment as 
assistant engineer of the Russo-American telegraph, a projected 
line from Washington Territory to Siberia via Behring Straits, 
which was partly finished but abandoned three years later. In this 
capacity he made an exploration and survey of the southern portion 
of Alaska in the watershed of the Stiskeen River, going overland 
in the Winter with sledges and dogs frém Lake Tatla, B. C. After 
his return from Alaska, Mr. Pope for some time edited the Ze/e- 
grapher, and also wrote his well-known work, ‘‘The Modern 
Practice of the Electric Telegraph,” which has ever since its pub- 
lication been recognized as the standard authority on that subject. 
For the decade following his return to New York, he devoted him - 
self to inventions, and in that time organized the gold and stock 
reporting system, using the Laws instrument ; originated private 
line printing telegraphy, and invented a thoroughly practicable sys- 
tem of electric signals for steam railways, which has since been 
developed by the Union Switch & Signal Company. Mr. Pope was, 
in 1885, placed in charge of the patent interests of the Gold & Stock 
Telegraph Company, but soon accepted a similar position with the 
Western Union Telegraph Company, in which he remained until 
1881, when he engaged in private practice as a patent solicitor and 

expert. In 1884 he assumed editorial charge of the monthly E/ec- 
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trician, the title of which was then changed to the Electrician and 
Electrical Engineer, which position he filled until the Spring of 
1890. Mr. Pope was a charter member of the American Institute of 
Electrical Engineers, and in 1886 was elected its second president. 
Throughout his active career, Mr. Pope has given much attention to 
various historical investigations, and the very thorough manner in 
which he has brought to light the early work of Davenport, House 
and other inventors has led to the general recognition of the real 
merit of their labors in the electrical field. 

Mr. Pope was one of the ablest and most fluent electrical writers 
this country has procuced, possessing a clear-cut style and logical 
power of expression that gave a stamp of superiority to everything 
coming from his pen. His most important recent contribution to 
electrical literature is the article on the ‘‘ Invention of the Electromag- 
netic Telegraph” which appeared in The ELEctTRIcAL Wor Lp of Aug. 


~3, ro and 17. It was his intention to contribute another article on the 


same subject at the conclusion of the series, discussing the various 
points brought forth by the other writers and adding some new ones 
—the absence of which will be a great and irreparable loss to the 
history of the telegraph. 

During recent years the services of Mr. Pope have been in much 
request as an expert witness in electrical patent litigation, in which 
capacity his tho-ough grasp of any subject that he undertook, his 
faculty of discoverirg the exact significance of details, and broad 
powers of generalization, have given to some of his work in this line 
a permanent value in historical science. Mr. Pope leaves a widow, 
two daughters and a son to mourn his untimely death. 


Sigmund Schuckert. 


On Sept. 16, after a long and painful illness, Sigmund Schuckert, 
the founder of the Schuckert enterprises, died at Nuremberg, Ger- 
many, at the age of 49 years. After an apprenticeship completed at 
practical mechanics, Mr. Schuckert began to travel, and during five 
years worked in the cities of Stuttgart, Hanover, Berlin and Ham- 
burg. In May, 1869, his ambition to go to America was realized, and 
there he made the acquaintance of Edison. In 1877 he returned to 
Nuremburg, where he started a workshop in the parental house on 
Johannis Street. He soon moved to the ‘‘ Schwalbe Mill,” an old fac- 
tory run by water-power, where his first work was done, in company - 
with but a single assistant. Before long followed the manufacture of 
precise instruments, and a pedometer of novel construction was the 
outcome of that time. About this time he built his first dynamo, and 
often delighted in telling how a friendly physicist tried to con- 
vince him that the machine about to be built could not be made to 
operate. This machine and those next built were for the purpose of 
electroplating, for silver-plating, nickel-plating, etc. 

For a long time he devoted his thoughts to the idea of producing the 
electric light, which was then an almost unheard-of thing under that 
name. In 1875 he had the pleasure of putting in operation, for the 
first time, arc lamp illumination, which was in Nuremberg, at the 
Sedan ann:versary, 20 years ago. His machines of that day were 
the first using strong field magnets and in which the heating of the 
armature was avoided by building up the core of laminated plates. 

But what gave the Schuckert enterprises the great impetus was 
the introduction of the direct-current arc lamp. Ata time when the 
alternating-current lamp of Jablochkoff and Siemens held full sway, 
he busied himself with the production of a good and durable direct- 
current lamp, and also secured the patents of Krizik. From this 
period parallel-coupled direct-current are lighting really dates. The 
introduction of the are lamp with conical core also contributed to the 
development of the factory. The available space in the ‘*‘ Schwalbe 
Mill” had for some time been entirely inadequate, so large exten- 
sions were added in the Schloss Ecke Street. In the year 1883, 100 
men were employed and that number was doubled by 1886. At 
present, for the production of dynamo machines, arc lamps and 
measuring instruments, as well as the appurtenant apparatus, there 
are over 2,000 hands alone in a factory in Landgraben Street. 

Taking up the matter of producing concave mirrors of glass with 
great energy, he worked untiringly on the problem until success 
crowned his efforts. When, at a trial before a military commis- 
sion, the great advantages of the parabolic mirror were proven, he 
was filled with pride upon being accosted by Werner von Siemens, 
who, shaking his hand, said: ‘‘ Siemens bows to Schuckert.” 

To his employees and appointees he was always a father, ready to 
aid them, as all in the factory showed by speaking with him as ‘‘ the 
father.” Even during his sickness he was occupied with plans for 
the welfare and aid of his workmen and officials. He was destined 
not tosee the last triumph of his labors. 
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Montreal Street Railways. 





ONTREAL, the Mecca, either in person 
or in thought, of all street railway 
men during the present week, needs 
no introduction to the reader. As one 
of the few show places of our conti- 
nent, its selection for professional or 
other gatherings is accepted as a mat- 
ter of course, its attractions alone in- 
suring asuccessful attendance. For the 

street railway man the city has a special interest from its possession 

of one of the most profitable city electric railway systems in operation, 
and a suburban and interurban system of ambitious proportions and 
rapid development, which attracts the attention of all who have an 
eye upon a field which promises to so largely extend electric traction. 

One of the points which the technical visitor will doubtless note, 

concerning the electrical and other equipment of the Montreal roads, 

is a less close adherence to ‘‘ standards” than in this country, or, in 
other words, less evidence of dependence on the engineering depart- 
ments of manufacturing companies. 

THE MONTREAL STREET RAILWAY COMPANY. 

This company began the equipment of its lines for electric trac- 
tion in July, 1892, at which time it controlled 37 miles of track, 
employing for operation 1,300 horses. At the present time there are 
74 miles of track, all equipped electrically, and an average of 135 
cars in use; the entire number of cars owned by the company is 236, 
of which 117 are motor cars and 119 trailers. The expansion of busi- 
ness which followed the adoption of electric traction has been very 
great, the total receipts increasing from $564,407 in 1892 to $897,838 
in 1894; while the receipts have thus increased 67 per cent., itis sig- 
nificant of the advantages of electric traction that operating expenses 
have increased but 37 per cent.; the net earnings in 1894 were 
$269,384, an increase of 160 per cent. over 1892. 

One of the peculiarfeatures of the Montreal railway is the method 
adopted by it of collecting fares. The passengers deposit their money 
or tickets in fare boxes carried by conductors, the boxes being 
locked, and the keys kept in the office of the company. The con- 
ductors thus handle no money except when making change. The 
company at one time experienced some trouble asa result of the 
dishonesty of some of its employees, who displayed considerable 
ingenuity in abstracting tickets and money from the boxes. To pre- 
vent further tampering, the company now attaches at the bottom of 
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the interior of the fare boxes a small tin receptacle, about two inches 
long and one inch wide, which is filled with shot. Two spouts are 
attached to this in sucha way that if a fare box is turned upside 
down, which would be necessary before any of the contents 
could be abstracted, the shot will run out into the fare box, thus 
clearly indicating that an effort to tamper with the latter had been 
made. 

Another feature adopted by the management which has produced 
satisfactory results consists in rewarding meritorious service by 
employees with prizes. Four prizes, amounting to $400 yearly, are 
offered every three months, and awarded to the two conductors and 
two motormen who during that period have made the best record. 
Of the 800 employees of the company those coming into contact with 
the public, including all conductors, must be able to converse in both 
French and English. 

The Power-House.—The power machinery consists of six 600-hp 
Corliss engines, each belted to two or more railway generators, and 
running at a speed of 70 revolutions per minute. Six of the gen- 
erators are of the General Electric multipolar type, and of 300 kw 
capacity each; these are securei by pairs on bedplates and 
coupled together by a friction clutch, so that either or both may be 
operated, one engine 1unning each pair. The three remaining 
engines have double crown fly-wheels, and each runs four General 
Electric bipolar generators of 200 kw each. 

The steam generating plant differs consid-rably from usual prac- 
tice. It consists of 15 English-built, cylindrical-shell, dor ble-flue 
boilers, each rated at 250 h > on the usual basis of 30 pounds of water 
per horse-power-hour. The dimensions of the shell are 7 feet by 28 
feet, and the pressure carried is 125 pounds. Green fuel economizers 
are used in connection with the boilers. 

The engines are worked condensing, water for this purpose being 
procured from a near-by canal. Five Worthington and one Northey 
independent condensers are used 

A part of the power-house equipment, which, from its design and 
cheapness of manufacture, is of particular interest, is the switch- 
board. This is constructed of a material called ‘‘terra cotta lumber,” 
made by pressing sawdust and clay into the form of bricks, which 
are then baked. The switchboard structure is 72 feet long, 11 feet 
high and 9g inches thick, and its face covered with a coating of ada- 
mantine plaster. Aside from the much lower cost of erecting such a 
board, it is easily drilled and thus far has proved itself to be abso- 
lutely reliable. The board has 24 feeders for the nine sections of the 
distributing system, and 18 dynamo circuits. Both the trolley bar 
and ground bars are connected to tank lightning arresters: each 
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multipolar dynamo has a separate lightning arrester of the same type. wide ; the street concrete layer is then continued to the sides of the 

The switchboard attendants are'required to keepalog-bookin which, rails, which are thus embedded in a firm matrix. 

ae THE MONTREAL PARK & ISLAND RAILWAY COMPANY. 
The system of this company as projected will include over 125 

miles of track, of which about 40 miles are now in operation or under 

construction. The line will eventually encircle the Island of Montreal 





SECTION OF TRACK CONSTRUCTION. 


and extend branches into the interior, thus connecting the city of 
Montreal with scores of towns and villages. The system at present 
consists of two main routes, one running through St. Lawrence Street 
to Back River, and the other extending along Bleury Street and Park 
Avenue, passing through Montreal Annex and Outremont to Céte- 
des-Neiges. The road is now being extended from the latter place 
round the western spur of Mount Royal, where connections will be 
made with the system of the Montreal Street Railway Company, the 





BIPOLAR GENERATORS. 


besides the usual readings, temperature and barometer data are 
recorded. 

Roadbed.—Montreal is a pioneer in this country with respect to 
the system of roadbed adopted. The English type of construction, 
with some modifications, due to Mr. Cunningham, the company’s 
chief engineer, is employed. 


oy, 
™, 


~ 


EE 





MULTIPOLAR GENERATORS. MONTREAL PARK & ISLAND RAILWAY-—-NEAR Back RIVER PARK. 


The rails are of the grooved girder type six and one half inchesin Montreal Park & Island Company having the privilege of operating 
height, weighing 72 pounds to the yard, and were purchased in Eng- __its cars over the former company’s tracks in the city. 
land. On many of the streets wood or stone paving blocks are The Céte-des-Neiges line leaves the city at an historical spot, known 
laid on a concrete foundation six inches in 
depth. In laying tracks on such streets the 
blocks are removed and a slot one inch deep and 
the width of the rail flange is cut in the con- 
crete. The rails are laid on thin pieces of oak 
placed in the excavation and the flanges are then 
loaded with cement grout. The rails are con- 
nected with iron tie rods and the joints are fast- 
ened with six-bolt fish-plates. The space on each 
side of the web is filled with cement grout to the 
width of the rails, the paving blocks are re- 
placed and the space filled in with grout. This 
construction has been severely tested by heavy 
traffic and the joints have stood up well under the 
strain, notwithstanding the extreme cold during 
the Winter months, when the temperature has 
fallen to 20 degrees below zero. The favorable 
results have, therefore, been attained under con- 
ditions which leave no doubt as to the entlre 
practicability of the method, which should receive THE SWITCHBOARD. 
the attention of all street railway men. : 

Asimilar method is employed on streets paved with asphalt, where as Fletcher's Field, and extending up the slope of the lower spur of 
the street concrete bed does not extend down far enough. In this Mount Royal passes over the ground where numerous reviews of the 
case concrete is run in beneath the rail six inches deep and 15 inches Canadian militia have been held. From this point a beautiful view 
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of the boldest front of Mount Royal may be obtained. The line 
passes the spacious exhibition grounds, where are annually held the 
Montreal industrial exhibitions; thence through Montreal Annex, a 
populous suburb, and along the Outremont road and around the 


northern side of the mountain. The opening of the electric railway 
has brought this district into direct communication with the heart of 
the city, and as a result the neighborhood is rapidly building 
up with handsome suburban residences. A branch line of 
the railway extends to the entrance of Céte-des-Neiges Cemetery, a 
particularly historical and picturesque spot. The Back River line 
emerges into the open country at the Canadian Pacific Railway 
crossing at Mile End, and follows a somewhat crooked course to 
Sault-au-Récollet, or Back River. The route first extends through 
the open country to the grounds of the Shamrock Lacrosse Club, 
thence through the northern limits of St. Denis Boulevard and Am- 
herst Park to Back River Park. From this point the line extends 
about a mile along the river bank through the typical French-Cana- 
dian village of Sault-au-Récollet to the end of the road, where a neat 
terminal station has been built by the company. 

At present this company has only a temporary power-house, and 
will await further extensions of its lines before building permanent 
generating stations. When the system is completed it will form one 
of the most extensive on the continent; it has already proved a 
potent factor in the development of the suburbs of Montreal, and 
promises to exercise a progressive influence throughout the wide 


extent of territory it will eventually serve. 
* 


The Use and Abuse of Transfers. 





, BY J. B. CAHOON. 

The subject of transfers is a vital one to almost every street rail- 
way in the country, as nearly all are obliged to give passengers 
transfers at some point of their line, where their system is cut up into 
various branches incidental to traffic in towns. The moment trans- 
fers are introduced, they become a source of temptation to employees 
of the road, and many of the forms of transfers used are such as to 
admit of considerable abuse of the privilege. It may be safely 
stated that even with the best system of transfers in use to-day, a 
limited amount of stealing accompanies their use. 

Transfers without any time limit upon them afford conductors a 
ready means of enhancing their daily wage by a system of trading 
among themselves, often in collusion with the motormen or drivers, 
who become the middlemen for a system of trading, and through 
whom the conductors hope to escape detection. The use of a consec- 
utively numbered transfer upon which the date, hour of issue and 
route are printed for cancellation, together with a time limit stated 
thereon, after which time—such as 15 minutes or a half hour—the 
transfer is void, seems to be at present the best method of preventing 
this illegitimate traffic. One additional safeguard that we have 
adopted on our transfer is to have printed on the face: ‘‘ Received by 
conductor No. ,’ and our conductors who receive a transfer are 
instructed to punch them at this place. This identifies the conductor 
who receives the transfer, although this would, perhaps, be of little 
benefit on roads who have their conductors turn in their receipts only 
once a day, as is the custom with a great many small roads through- 
out the country, but if the roads having this custom would go a 
little further and adopt a system of turning im -every round 
trip, it will be seen that still another chance for the conductors to 
trade transfers is eliminated, as, if on opening the envelope of 
the conductor, a transfer is found therein which does not coin- 
cide in its punching with the time of turning in as stated on the 
face of the envelope, it will show one of two things: first, either 
that the conductor had taken a transfer which was void, and 
for which, of course, he would be held responsible, or else that he 
had been trading transfers with some other conductor, and there 
being only one, possibly, punched out of time among many, would 
hope to escape detection. This one might be overlooked where 
returns are made only once a day among the many transfers turned 
in, but where conductors turn in their receipts every round trip, the 
number of transfers turned in at one time is small and can be readily 
run over by the clerk, so that detection is almost certain to occur. 
If such precautions are used with the transfers, and an additional 
checkage taken by means of the register of the total fares collected, 
it would seem as though about the only opportunity left the con- 
ductor to beat the company was through some friend working on the 
outside, by getting on cars, paying his fare and receiving several 
transfers at one time upon asking fora transfer. We caught one 
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conductor handing six transfers to a man who was evidently acting 
as middleman, and on following up this clue found that he would 
take the transfers in a bunch and hand them to a conductor on one 
of the other lines, for woom he was also working, and that con- 
ductor would ring up one fare and pocket the balance, of course 
dividing up at the end of the day with his fellow workers. This is a 
very successful way of beating the company as it is almost impossi- 
ble to detect it. 

Numerous roads throughout the country have both a five-cent and 
a ten-cent fare, the latter on some long line. Where this occurs and 
a commutation ticket is issued to the people living along the long 
line, an additional danger exists if the conductors on other lines are 
permitted to issue transfers over the long line; as in this case it is 
an easy matter for them to take the ten-cent fare, issue the transfer 
good to the end of the long line and then only ring up one fare on 
their registers, so that if a detective was on the car he would simply 
count passengers, and if the register tallied with the number of pas- 
sengers on the car he would report that car as being O. K., and 
unless the transfer was checked back to the conductor issuing it to 
see if his report showed the ten cents received on account of issuing 
such transfer, he would be able to pocket quite a number of odd 
nickels without being detected. To obviate the possibility of the 
conductors cheating the company in this way, and to avoid the 
clerical work involved in checking back each transfer, it is necessary 
to make some limiting point on the line beyond which a transfer 
from one of the other lines in the city is not good. On an interurban 
or suburban line this point could be the city limit, so that the city 
conductors would in no case be permitted to charge more than five 
cents, and to issue transfers good only within the city limits. On the 
long line conductors should not be permitted to collect more than 
five cents at a time, if the fare bea ten-cent one; letting one fare be 
collected before reaching the city limits, and the other fare being 
collected after going beyond the city limits, ringing up the reg- 
ister in each case. Coming into the city the conductors on the 
interurban or suburban line should not be allowed to issue transfers 
until coming within a short distance of the end of their run; for, 
if they are permitted to issue transfers outside of the city limits 
or just after entering same, and the passenger wants to do any 
shopping or make a call along the road, it will be seen that if the 
transfer is issued earlier, they could get off the car at some point 
along the road, and stop over a car, provided the time interval 
on the tranfer should permit—as it usually does—and then get 
into the following car and continue on their way. There is prob- 
ably at the present time a chance for passengers beating quite a 
number of companies throughout the country, which could be done 
away with entirely if a rule such as has been mentioned was in force. 
Many roads having ten-cent fares sell to residents, particularly at 
the ends of the lines, commutation tickets at reduced rates which 
makes a single ticket cost the purchaser about six cents, and, prob- 
ably, the companies also add to this the privilege of a transfer after 
arrival in the city to other lines of cars going in the same direction. 
This, taken in conjunction with the small cost of the commutation 
tickets, leaves the company very little if any profit when the passen- 
ger finally reaches his destination, and, if it be possible on roads 
where this practice exists, to stop it, it certainly should be done, as 
the issuance of transfers in this instance is an abuse for which no 
fair-minded person ought to ask. Many roads who have established 
such a custom will find it difficult, if not impossible, to abandon it, 
but new roads just starting, or those who are contemplating building 
roads, should avoid falling into this mistake. 

The question has often been raised as to whether the use of transfers 
should not be avoided altogetherin the smaller cities. There can be no 
question but that the issuance of transfers in smaller towns 1s a heavy 
burden to the road, much heavier than to those in the larger cities, 
owing to the much smaller receipts per car-mile, and the only argu- 
ment that can be advanced in favor of the system of transfers in a 
small city is the necessity for offering every inducement to the citi- 
zens of such places to patronize the street railway. In large cities 
like Boston, New York, Brooklyn, Philadelphia or Chicago, the peo- 
ple there think nothing of jumping onto a car to ride two or three 
blocks, but in the smaller towns this is not so, as the people in the 
latter are not in so much of a hurry, and look more closely to the 
expenditure of five cents for car-fare than people do in larger cities, 
and if a person had to spend ten cents to get to a certain point in a 
smaller town that he could walk in 15 or 20 minutes, he 
would certainly walk in preference to paying ten cents, but if the 
company would let him ride to the same point for five cents by the 
issuance of a transfer, he then would ride and the company would be 
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the gainer of a half loaf, and be satisfied, on the principle that a half 
loaf is better than no bread. 

Another feature of the transfer business which almost unconsci- 
ously creeps into the system is the issuing of transfers in an indis- 
criminate manner anywhere along the road and permitting them to 
be received in a similar manner. There can be no question but that 
the use of a transfer system is an expensive nuisance to the roads 
and therefore every effort should be made to curtail the use of the 
transfer. To this end certain points along the road, where lines 
diverge from the main line or meeting points, should be designated 
as the points where transfers will be received, and they should not 
be taken at any other point along the line. If the public are care- 
fully notified of such points, and the fact that transfers will not be 
good at any other point, there will be little or no trouble arising 
from passengers attempting to use them elsewhere than at the points 
designated. 

In general, then, we may draw the following conclusions: 

First—That it is for the interest of street railways to avoid the use 
of the transfer wherever and whenever possible. 1 

Second—When roads are obliged to use transfers the average con- 
ditions of their use are subject to great abuse, and even under the 
best conditions possible they are subjected to a limited amount of 
abuse, and thereby entail loss of a certain portion of the receipts to 
every company using the transfer. 

Third—That the best form of transfer known at the present time 
is the time limit transfer, upon which limiting provisions are printed, 
and this, in conjunction with the turning in of the receipts every 
round trip, accompanied by checkage on the register and eternal 
vigilance, will prevent as far as possible the abuse of transfers. 


A Successful and Simple Method for Preventing Electrolytic 
Decomposition by Railway Currents. 


BY FOREE BAIN. 


A great deal has recently been said in regard to the deleterious 
effects of railway circuits in their action on water pipes, etc., And 
several more or less complicated remedies have been suggested, 
some of such embracing special dynamos connected in various novel 
if not effective ways to special and additional circuits. 

All of such might meet with careful consideration if the evil could 
not be entirely cured and prevented by the simplest and most 
rational method, which is free for use without royalty, and which 
may be used by any one afflicted with the trouble to which this 
article refe_s. 

The remedy, in a nutshell, consists in having underground con- 
ductors equal or greater in current-carrying capacity than that of 
the overhead conductors, not considering the rails as a part of the 
circuit. The integrity of the underground circuit must be as care- 
fully preserved as that of the overhead conductors. A failure in 
this may not lead to immediate disaster, as with the overhead con- 
ductors, but it will result in disaster postponed. 

Local disintegration of uninsulated conductors laid in the ground 
is continually going on. The damp earth forms the electrolyte 
through which parasitic currents will flow between the copper con- 
ductors and other metallic bodies adjacent thereto, which are either 
electro-positive or electro-negative to the copper. This action is 
galvanic, and continues quite independent of the dynamo current 
flowing in the conductors, and constantly tends to change the carry- 
ing capacity of the underground conductors ; added to this is the 
oxidizing of the contacts, and the corroding action of other joints and 
contacts, all tending to increase the resistance of the circuit. There- 
fore, it may be seen that the carrying capacity of the underground 
leg of the circuit is constantly becoming smaller, so that it becomes 
necessary to start with it abundantly large, and to protect it against 
these effects as intelligently and as persistently as we maintain the 
insulation of the overhead conductors. 

Local galvanic action, such as I here describe, is not that which dam- 
ayes the water pipes or which makes enemies of our telephone friends, 
for it is only a small thief, the servant of time and the anti-fat of our 
underground circuits, reducing the carrying capacity of our meagre, 
niggardly provided underground conductors to such a degree that 
the current must stray away to water pipes, gas pipes, telephone 
lines and other conductors which happen to be approximately in the 
path, and at many and divers points, leave such to again return to 
the rails or to other systems of pipes. In its ramifications it performs 
work by electrolytic decomposition at every point in the circuit 
where a marked difference of potential exists and where the current 
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passes from the underground piping where in contact with an 
electrolyte, such as damp earth. 

Now, supposing an ideal construction in which the rails were elec- 
trically continuous, and of amply large carrying capacity and low 
resistance, so that there would be but a slight difference of potential 
between the extreme ends where the current enters and where it 
leaves them; when the maximum current is flowing, the path of the 
lowest resistance being through the rails themselves, then there 
would be no appreciable electrolytic decomposition of the water and 
gas pipes in the neighborhood of such a road, for the reason that 
the legitimate circuit provides a much lower resistance than the 
extraneous conductors. 

The rails as electric conductors cannot, however, be depended 
upon in practice, and should not be considered as a part of the cir- 
cuit for an electric railway system. There should be a sufficiently 
ample conductor in the return circuit, in addition to the rails, such 
conductor at least equaling the joint capacity of the trolley wires, 
the mains and feeders of the overhead leg of the circuit, in order to 
secure desirable results and maximum economy. 

I have equipped in this manner several notable, important and 
successful roads, which have been in successful operation for about 
five years, and which have been entirely free from causing electro- 
lytic decomposition of water and gas pipes and any objectionable 
telephone disturbances. 

The rails were bonded in the usual manner, and a No. o copper 
wire was laid between the rails and connected by cross wires to each 
bond wire. A large stranded, uninsulated copper wire, in some 
instances as large as one million circular mils, was laid just outside 
of one of the rails in a trench and connected to the central No. o 
copper conductor at intervals of every roo feet or more, according 
to the traffic on that portion of the road. 

This large stranded conductor was thoroughly insulated in the fol- 
lowing manner: A continuous trough§jmade of two-inch pine lumber, 
previously boiled in fernolene, was constructed; this was made about 
one half inch larger all around than the conductor.or conductors it 
was to contain ; the trough was laid in a trench outside of and par- 
allel with the rails, and deep enough to be below the street paving; 
the conductor was laid in the box and the taps leading out were 
attached at desirable intervals. The conductor was supported from 
the bottom on small cross sticks of prepared wood at intervals of five 
or six inches ; the box or trough was then filled up with hot pitch, 
the top nailed on and the trough covered over. The taps connected 
to the central conductor were thoroughly insulated. It is more con- 
venient to lay the underground circuit whip-stock fashion than to 
follow the feeder plan. 

The ground terminal of the power plant was connected to this 
conductor, and not to the rails, as usual. In one instance I noticed 
that the telephone service was greatly disturbed at one time when I 
connected the ground terminal at the power-house to the water pipes 
for the purpose of testing the efficacy of the arrangement, and I 
also noticed that the disturbance disappeared at once as soon as the 
water pipe connection was removed. 

The value of a plan such as I have outlined is determined by its 
successful and continuous operation for a reasonable period of time, 
and I can therefore safely say that the suggestions which I have 
offered have had a sufficient test in practical operation to render the 
plan valuable and reliable. 

The auxiliary track conductor may be placed on poles if desirable. 
In this case it may or may not be covered with insulation; being 
approximately at the same potential as the earth there is no danger, 
and the leakage will be negligible, and being removed from the 
ground the galvanic action is also nil. 


Astronomical Distances Measured Telegraphically. 


\stronomical distances are so great that it is difficult to forma 
conception of them, and it therefore occurred to a Mr. Ball to give 
them in terms of a telegraphic unit. He assumes that an electric 
current will travel seven times around the earth in one second; with 
this as a basis, he finds that it would take one second to telegraph to 
the moon, and eight minutes to the sun. To send a message to the 
nearest star, Alpha Centour, would require four years, while there are 
visible stars so far distant that news of the discovery of America 
would not yet have reached them telegraphically; there are still 
others which we cannot see but whose existence is shown by photo- 
graphs, which would not yet have received the news of the birth of 
Christ, 1895 years ago, 
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An Early Advocate of Electricity. 


We give below several excerpts from a report, dated Jan. 16, 1850, 
of the Hon. Thomas Ewbank, commissioner of patents to the 
speaker of the United States House of Representatives. The report 
is extraordinarily florid in style and abounds in classical, philosoph- 
ical and religious references. As will be seen, its object was to 
obtain action from Congress encouraging inventors to apply them- 
selves to electricity as a subject. 

After a lengthy prelude on invention and inventors the report 
proceeds as follows : 

‘‘Morse and his compeers have bridled the most subtle, fitful, 
and terrific of agents, taught it to wait, silent and prompt as a page 
in a monarch’s ante-chamber, and when charged with a message, 
to assume the character of a courier whose speed rivals thought and 
approaches volition. The wildest freaks of fancy have been 
strangely verified in the telegraph, as ou/ré bottle-imps and more 
attractive fairies; giving color to the proposition that in nature’s 
arcana are germs of every popular superstition, and that no preva- 
lent delusion is without its corresponding truth. Be this as it may, 
the chiefs of modern Prosperos, by means of a few strips of metal, 
release from jars of acid spirits so agile and obedient, that, on the 
slightest tap of its master’s finger, each one flies with messages over 
a hundred leagues of latitude, delivers them, returns, and is wait- 
ing for others before the signals can be repeated, or the pulse beat 
twice! An ancient elf boasted of putting a girdle around the earth 
in forty minutes—these modern spirits can really do it within half a 
one. If art and science allied have done such things, what is it they 
cannot do ? ; : 

‘‘ The belief is a growing one that electricity, in one or more of 
its manifestations, is ordained to effect the mightiest of revolutions 
in human affairs. In subtlety and power, in excitability, rapidity, 
and intensity of action there is nothing like it. Its complete subju- 
gation may be held as the climax of conquests in art, the apex of 
ambition in science, so blessed and boundless, so surpassing all 
anticipations, are the seeming results that must follow. When, in 
addition to what it is now performing as a messenger—one swifter 
than those of the gods, and more reliable than the boasted Ariels of 
poets—it can be drawn cheaply from its hiding places, and made to 
propel land and water chariots, animate manufacturing mechanisms, 
become an agricultural laborer, and a household drudge-of-all-work, 
then we may begin to think the genius of civilization is vaulting 
rapidly toward the zenith. 

‘«There are indications of a law by which every motor must come 
in its own order. If it appears before its time, it will partake more 
or less of an abortion. It will be imperfectly developed, its habi- 
tudes not understood, and the means of controlling them wanting. 
This was the case with steam, whose mechanical properties the 
ancients detected, yet they were not prepared for it. In their hands 
its application was confined to trifles, and even for them soon laid 
aside. Such was the case with explosive compounds also, and to 
some extent it is the case now with electricity. 

‘‘ That this piercing and potent energy is ordained to play a prom- 
inent part in the arts as it does in nature, is all but certain; perhaps 
as multifarious in its operations, too. Already, it separates metals 
from their ores, and gilds our plate; in telegraphs it annihilates 
time, and in electric clocks measures it; as an element for artificial 
illumination it is now being courted, and may, at no distant day, be 
used to light up the atmosphere over cities, in place of myriads of 
petty tapers. For other purposes also, the most sagacious of spirits 
are endeavoring to subdue it. 

‘‘But, if inorganic motors are to come in their turn, that is, accord- 
ing as preparations are made to receive them, or, in other words, not 
until a previous familiarity with their natures has fitted us properly 
to apply them, it is hardly to be expected that we should so soon 
realize what seems to be the highest, and which of all earthly things 
we, as yet, know least about. It isthe part of philosophers to reveal 
principles—of mechanics to apply them, but philosophers as yet know 
little more about electricity than do artificers. 

‘* While some are sanguine of soon yoking this invisible steed in 
material traces, and compelling it to work as do grosser motors, 
others incline to the opinion that the chief of earthly conquests is 
not to be made so readily. Certes, when electricity is brought into 
man’s service as a common worker, all that may come after must 
needs be subordinate. When this ubiquitous, exhaustless, imponder- 
able, incorruptible something—agent, spirit, substance, or whatever 
it be—becomes so far subdued, men will have progressed, one would 
suppose, beyond terrestrial and entered upon celestial physics. 
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‘Steam, the only force artificially evolved, it is admitted, has 
surpassed the brightest foreshadowings. The heart of modern 
society, it has quickened and animates the most distant members. 
In political and moral renovations its pulsations are not less percept- 
ible than in scientific and mechanical. But steam is ordained to be 
superseded to some extent by, or at least associated with, other 
prime movers. To stimulate the inventive genius of our country- 
men, and endeavor to secure to the Republic the imperishable 
honor of giving a new mechanical power to the world, it is respect- 
fully proposed to Congress to authorize the offer of a premium of 
$100,000, to be drawn from the treasury or from future accumula- 
tions of the patent fund, to him who within the next years 
shall render electricity in any of its forms an economical, efficient, 
and-general prime mover.” 





The Best Way To Begin. 


BY KEPPELE HALL. 





In these days when so many of our young men are turning to the 
profession of electrical engineering for a livelihood, and seeking the 
best way to attain success, a few words of advice may be fitting and 
may serve to answer the questions that are so often asked electrical 
engineers by anxious parents and friends who are desirous that their 
young men should have every opportunity of getting the best possi- 
ble training for use in after life. 

Every now and then some such inquirer will ask a question similar 
to this: ‘‘My boy wants to go into electricity. What do you con- 
sider the best course for him to pursue ?” 

Now, in answering this question, indeed before the question is 
answered at all, it should be ascertained whether the young man is 
qualified for this profession, or whether, like a great many others, 
he has been led to believe. that electrical engineering is a great 
money-making business, and that all who turn to it must succeed, 
no matter what their qualifications may be. If this latter is the 
view taken, the best answer to make is, ‘‘Do not let him go into 
electricity at all, for he will never succeed if he goes into it in that 
spirit.» The days when men with little: knowledge of the subject 
made fortunes with ease and got rich like the poor lad in the fairy 
tale have gone by, never to return. Some men did make money 
that way when the electrical business was a quarter of a century 
younger, but they can’t do it to-day. Men of brains were able to 
make suggestions which they saw would be of inestimable value if 
carried out, and their ideas, developed by those conversant with the 
subject they had to handle, did result in financial success and fame. 
But it must be remembered that those were the days when compar- 
atively nothing practical had been done, and when strides and jumps 
were taken one after the other that brought the science where it naw 
is. What is being accomplished to-day is the reward of patient and 
careful work. Slowly, one step at a time, we get nearer perfection. 
It is not likely that ever again such times will be as have been. A 
young man to become a successful electrician should have a mechani- 
cal or mathematical turn of mind, fondness for original research and 
investigation, a love of study, and a patient disposition that will 
keep him content when he finds that he has to wait’and work hard 
before he reaches the place he is striving for. 

To a young man with these qualifications two roads are open, 
either of which he must choose. Let us look at the first one, that of 
the practical education. In the event of his following this course 
he attaches himself to some manufacturing or other electrical con- 
cern, puts on a pair of overalls, and starts in at the bottom to do 
laborer’s work and learn the business. He finds the work hard but 
interesting, and from time to time is moved from one department to 
another with increase of salary, until he has gone through the whole 
establishment and become familiar with the details of each part. If 
he has been faithful and made the most of his opportunities, he is 
fitted, at the end of that time, to take charge of the practical side of 
the business. He may become a foreman, directing the work and 
seeing that everything is done in the best manner, complying with 
instructions. This is as high as he can get, and he must be content 
to stay right at that point. If he has capital to invest and sees an 
opportunity of starting up for himself, he will no doubt succeed; but 
he will have to employ some one to design the work and lay it out, 
while he sees to its practical construction. In other words, he knows 
how to do things, but he don’t know the laws that govern the sub- 
ject, and he is incapable of going to the very bottom and seeing 
where improvements might be made. He does not know the theory 
on which the whole science rests. 
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The other road open is that by which he receives this theoretical 
training. There are a number of schools for this purpose from which 
a young man may select. Beware of the one that sends him through 
too soon. The best plan is to go to some college and finish a four 
years’ academic, or general science course. He can broaden his 
mind with studies of various kinds—art, literature, history, political 
economy, geology, astronomy, minerology, graphics, mechanics, 
dynamics, chemistry, physics and mathematics, consisting of higher 
algebra and geometry, analytical geometry, differential and integral 
calculus and differential equations. It does not do to narrow any 
man’s mind down to one exclusive specialty, and a course like the 
one outlined above, with a liberal allowance of French and German 
and other languages if desired will place a man in the best’ possible 
condition to devote two years or more of solid, hard work to the 
study of electrical engineering. It is not advisable to hurry too fast, 
and this academic or scientific collegiate course not only serves to 
broaden the mind, but to develop and mature it, and so fit its pos- 
sessor to undertake the extra years of study in the particular branch 
that has been chosen for a profession, with the best results. 

This post-graduate course in electrical engineering should consist 
in a thorough and exhaustive study of some technical works on elec- 
tricity, such as Mascart et Joubert’s ‘‘Lecons sur 1’Electricite et la 
Magnetisme,” Kittler’s “Handbuch der Electrotechnik,” Faraday 
and Maxwell, together with some of the modern works of Ewing, 
Fleming, Thompson, Kapp and others. It is just as important to 
know what had been tried and done in the past as to know what is 
now going on, and Hoppe’s ‘* Geschichte der Electricitat” is a val- 
uable history to read. Conjointly with the above should be carried 
on a series of experiments in the laboratory, in order that the 
student be conversant with the methods of experimental work and 
familiar with the instruments used in practice. The different means 
of measuring resistance, capacity, self-induction, etc., testing dyna- 
mos, motors and transformers, and the’ design of the same should 
have great attention. This is no more than an outline of the course 
laid out in some of our best technical schools. 

I remember that on the completion of our course in electrical en- 
gineering, at the university from which I graduated, our head instruct- 
or, one of the first electricians in this country, before bidding us 
farewell said: ‘‘You are just beginning now, and if you have 
learned two things during your course you will have accomplished 

.all Ican askfor. The first thing you ought to have learned is—how 

little you really know, and the other is, how to study, and where to 
go to find out what you want to know.” And it was just the be- 
ginning, and there is no let up after graduation, and he who 
does not constantly keep at it, whois not ever on the lookout for 
new helds toexplore, will be left behind. A thorough technical edu- 
cation cannot be too highly valued. If aman never becomes an 
expert by profession, if he goes into any other branch of electrical 
business, or if he leaves electricity entirely, and goes into some- 
thing else, the careful mathematical training he has undergone 
must help him in acquiring that great art, ‘‘ How to think,” how to 
reason, how to meet questions and solve them, and this will be of 
priceless value to him in any walk of life. Don’t talk about the men 
who have succeeded without this sort of thing. Maybe some have, 
but they are the only ones we hear about. Rather, look around and 
see how many, many have failed utterly. Compare the men of your 
acquaintance and see who have taken the top places. I know two 
men who started in to work for one of our largest manufacturing 
companies. One had been through a rigid course in college and the 
other had not. They were both put in the same shop at hard labor, 
and neither was better known tothe heads of the firm than the other. 
To-day, after three years of steady promotion, the first is assistant 
superintendent of the whole works, while the other left after a year 
of hard work, realizing that he was out of the race entirely. This is 
no exceptional case, but one of every-day occurrence. 

The most trying time in the young engineer’s life comes when he 
has completed his collegiate education and steps out into the world 
with the degree of E. E. affixed to his name. His ideas are quickly 
changed. He may expect to be seized by one of a number of large 
concerns who are anxious to have his valuable services at a high 
salary, and, to hischagrin, he finds that he must take the initiative 
and hustle around to find a job for himself. Everything seems to 
be full, and even those who need the services of an electrical engi- 
neer are not so anxious to have him when they learn that he has just 
graduated from college, and has had no practical experience. In- 
deed they are apt tolook down upon him, with all his college education. 
Here is where his patience must come in and serve him, for he wil) 
doubtless discover that at least nine out of every ten men who 
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are thus graduated have got to start in the workshop after all, and 
make their way up. Now this is really the very best thing for him 
to do, and yet the last he had counted on. Theory without practice 
don't go, but both together make a combination that is hard to 
excel. After the hard work comes the reward, for then a man with 
his thorough grounding in theory to back him up, and his practical 
experience to put him in touch with all that is being done, is a 
valuable person for anyone to have about. 

There are many men who too soon start out for themselves, take 
an office, and expect business to rush to them. The great trouble 
is that they have not had any experience in business matters and are 
not competent to take hold and manage a concern with success. It 
is only after many reversals and hard knocks that things begin to 
run smoothly. There are responsibilities that he has to meet 
alone, and the experience is new and distastefulto him. Whatever 
may be said about the advantages of being in business for oneself, 
the fact remains that a young man who receives a sure salary every 
month and has certain work to do that is pleasant to him, is not 
badly off, and should be content to wait for a little and learn much 
before attempting what seems easy, but isnot. Take things coolly, 
make the best of opportunities, and wait patiently. No less a man 
than Nikola Tesla, after having thousands of dollars spent on his 
education, worked for two years ina draughting office for $6 per 
week. The field is filling up every year, and there are ten men for 
every available position. The steady, diligent and bright men are 
going to get to the top, and the others will be disappointed. A 
young man can attain success in electrical engineering in the same 
way that men attain success in other vocations, and that is by 
honesty, faithfulness and intelligence. These principles, underlying 
all professions, must be followed implicitly. 

Electricity is, of course, a good field for any man who is 
fitted for it, to turn to. It offers advantages and inducements 
greater than any other. It is young, and there are great promises 
for its future, but the one who determines to follow it must devote 
all his energies to it, and not go into it with the erroneous idea, held 
by so many, that any one is‘good enough, and ability not required. 

Fallis here, and with it the opening of the various technical 
schools that offer courses in electrical engineering. Some are 
good, and others are undeniably poor. Help the young man 
which to choose, and then let him go in with this in mind, that only 
the diligent deserve success, and that not many men get better than 
their just deserts. 


The Scope and Limits of the Berliner Constant Contact Claim. 


BY E. F. FROST. 

Supposing the Berliner microphone patent of 1891 to be contested 
on its merits, and waiving the arguments of my previous papers, 
published in Tue Execrricat Worip of July 20 and Aug. 17, 
let me interpret the scope and limitations of the constant contact 
claim on other grounds. 

The claim reads as follows: . 

The method of producing in a circuit electrical undulations similar 
in form to sound waves by causing the sound waves to vary the pres- 
sure between electrodes in constant contact so as to strengthen and 
weaken the contact and thereby increase and diminish the resistance 
of the circuit, substantially as described. 

The scope of this claim hinges on the means employed to carry 
out the method of producing in a circuit electrical undulations sim- 
ilar in form to sound waves. 

The means is the causing the sound waves to vary the pressure 
between electrodes in constant contact. 

The scope of this means depends upon whether or not variation 
of pressure between electrodes in constant contact is the only means 
for carrying out the method. 

In order to avoid quibbling, let us ignore all scientific grounds for 
dispute by admitting that the constant contact between electrodes is 
the essential thing to the microphonic transmission of speech. 

Therefore, the scope of the above claim is sufficiently wide to 
include all forms of microphone which shall employ electrodes of 
whatever material they be made, unless there shall be some limita- 
tion set to the above claim. 

It so happened that on July 20, 1877, Mr. Thos. A. Edison filed an 
application for a patent for a te.ephone which involved the use of 
carbon for its electrodes. 

This application was put in interference with the Berliner applica- 
tion, and after adjudication was issued on May 3, 1892, and became 
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void by reason of the United States Supreme Court decision in the 
Bate case in 1895. 

The claim of this patent reads as follows: 

In a telegraphic apparatus operated by sound, the combination with 
the diaphragm, of one or more contact points of plumbago or similar 
inferior conductor in the electric circuit, whereby the rise and fall of 
electric tension is proportionate to the pressure exerted upon the said 
point or points by the diaphragm substantially as set forth. 


In this claim we shall find a limit to the Berliner constant contact 
claim. 

In view of this patent to Mr. Edison the defense of the Berliner 
claim will be that Mr. Edison is entitled to the carbon for electrodes 
but he must not use carbon electrodes in constant contact. If hecan 
use carbon electrodes in any other way than that of constant contact 
in the electrical transmission of speech, he may do so and not 
infringe Berliner’s claim. In other words, the constant contact 
claim is to dominate the very matter excluded in interference from 
the Berliner patent. 

Illustrating by the wheelbarrow case, we will suppose Mr. A to 
have invented a band or rim for a wheel and to have applied for a 
patent for the same on June 4, 1877. We will suppose Mr. B to have 
applied for a patent on July 20, 1877, for a tire composed of steel. 
We will further suppose that an interference was declared between 
these two applications, resulting in the issuance to Mr.°A of the claim 
for a band or rim about a wheel and to Mr. B a patent fora steel 
band or rim for a wheel. 


Now, business policy dictates that Mr. A or his assignees shall hold- 


the claim for a rim or band for a wheel to dominate the band or rim 
composed of steel for a wheel; for, say they to Mr. B, ‘: You may 
have your steel tire provided you do not apply it as a rim or band for 
a wheel.” 

What means such an interpretation of the tire claim of Mr. A in 
view of an adjudicated interference ? It means that the decision of 
the interference signified that Mr. B might use steel for a pump or a 
bullet, but not for a wheel rim or band. 5 

Such a position is highly absurd ; for the interference was declared 
and contested on the use of steel, not for pumps nor for bullets, but 
for bands and rims for wheels, and, moreover, the decision of the 
interference secured to Mr. B the use of steel, not for pumps nor for 
bullets, but for bands and rims for wheels. Otherwise, Mr. A has 
power to say to Mr. B, ‘‘ You may make the steel into a pump and 
call it a tire if you like, but you must not make the steel in such 
shape that it can be applied to a wheel as a band or rim.” In other 
words, Mr. A is claiming the exclusive right to put a band or rim on 
a wheel when the proper officials have decided that Mr. B has the 
right to put a rim or band on a wheel provided the rim or band be 
made of steel. 

Moreover, such an interpretation of Mr. A’s claim as will dominate 
that of Mr. Bis to assert a property, under a patent, in a physical 
fact, viz.: the possibility of placing one material concentric with 
another. 

Not only this, but such an interpretation is to claim exclusive 
property right, under a patent, to the very definition of a tire, viz. : 
one material placed concentric with another as a band or rim there- 
for. 

Therefore, in view of such absurdities, Mr. B is not subservient 
in his claim to the use of steel for a band or rim for a wheel; because 
his application was filed for a steel tire; because interference was 
declared and contested on the use of steel for a tire and for nothing 
else, and because the decision of the interference secured to Mr. B 
the use of steel for a tire and for nothing else. 

And so with reference to the Edison-Berliner interference. 

The interference was on the use of carbon electrodes for micro- 
phonic purposes, and for nothing else. 

The decision of the interference secured to Mr. Edison the use of 
carbon electrodes for microphonic purposes, and for nothing else. 

This, no matter what the physical laws involved, whether con- 
stant contact or anything else, provided the carbon electrodes 
should be used to secure the microphonic transmission of speech. 

Suppose the above argument to be overruled in its conclusions, 
there still remains one fact whose power to limit the scope of the 
Berliner claim cannot be questioned. 

It again fell out that on May 3, 1892, another patent was issued to 
Mr. Edison, the claims of which read as follows: 


1. In a speaking telegraph transmitter, the combination of a 
metallic diaphragm and disc of plumbago or equivalent material, the 
contiguous faces of said disc and diaphragm being in contact, sub- 
stantially as described. 

2. As ameans for affecting a varying surface contact in the circuit 
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of a speaking telegraph transmitter, the combination of two elec- 
trodes, one of plumbago or similar material, and both having broad 
surfaces in vibratory contact with each other, substantially as 
described. 

This patent in its application stage was also in interference with 
Berliner’s application, and was decided in Edison’s favor, with the 
resulting issuance of the above claims. . 

In the second of the above claims varying contact and vibratory 
contact certainly can be interpreted in no other way than constant 
contact. 

Now, the unquestionable power of this patent, No. 474,230, to 
limit the Berliner patent in its claim to other than carbon electrodes 
resides in the fact that the application for the former was filed on 
April 27, 1877, just 38 days before Berliner filed his application, 
namely, on June 4, 1877. 

Here we see that Berliner was antedated by Edison by more 
than a month in the microphonic principle. 

Therefore, most assuredly Berliner’s claim cannot be legally con- 
strued to dominate carbon electrodes in microphonic contact. 

Previous to the decision of the Bate case by the United States 
Supreme Court the following advertisement was published by the 
American Bell Telephone Company : 

‘This company owns the letters-patent No. 463,569, granted to 
Emile Berliner, Nov. 17, 1891, for a combined telegraph and tele- 
phone, and controls letters-patent No. 474,231, granted to Thomas 
A. Edison, May 3, 1892, for a speaking telegraph, which patents 
cover fundamental inventions, and embrace all forms of microphone 
transmitters and of carbon telephones.” 


Why the Bell Company should not have added to the above adver- 
tisement the fact that it also controlled letters-patent No. 474,230, 
granted to Thomas A. Edison on the same date, could not have been 
for want of power to do so; for Mr. Edison assigned this patent to 
the Western Union Telegraph Company, and by the Western Union 
and Bell Company’s contract of 1879, the latter came into the same 
control of No. 474,230 as of No. 474,231. One possible reason may 
have been that the Bell Company did not desire to call particular 
attention to No. 474,230, since the date of the filing of that patent 
application might cgme into undue prominence by advertising such 
power to control. Perhaps it is in order for the Bell Company to 
explain its discrimination. 

I now want to call attention to the language of the Berliner claim, 
particularly to the words constant contact. 

It will be remembered that in a previous article (see THe ELec- 
TRICAL WORLD of July 20, 1895), I showed that the words constan/¢ 
contact first appeared in the Berliner claim on Sept. 1, 1880, by 
amendment—that so-called amendment by caveat. 

If we turn to patent No. 214,767, issued on April 19, 1879, to 
F. K. Fitch for an electric telephone, we shall find the first use of 
the words constant contact in the specification and claim. His 
claim reads (the italics are mine) as follows: 

1. The telephonic transmitting apparatus hereinbefore set forth, 
consisting of the combination, in a telegraphic circuit, of two car- 
bon plates with their respective adjacent faces in constant contact, 
one of said plates being of proper form to be thrown into vibra- 
tion by the direct impingement of atmospheric sound-waves thereon, 
and by its vibrations in constant contact with the other plate, 
causing variations in the area of the points of the faces in con- 
tact, and consequently causing corresponding variations in the 
resistance of the circuit. 

The embodiment of this language in the Berliner application by 
an irregular amendment by caveat 17 months after it was made 
public through the patent publication, was, it seems to me, a most 
high-handed proceeding. 

In view of the following words in a decision, rendered by Mr. 
Justice Bradley in Railway vs. Sayles (1878, 97 U. S.; 554,563) : 
‘The law does not permit such enlargements of an original specifica- 
tion, which would interfere with other inventors who have entered 
the field 1n the meantime, any more than it does in the case of 
reissues of patents previously granted. Courts should regard with 
jealousy and disfavor any attempts to enlarge the scope of an applica- 
tion once filed, or of a patent once granted, the effect of which would 
be to enable the patentee to appropriate other inventions made prior 
to such alteration, or to appropriate that which has, in the meantime, 
gone into public use.” And in view of the Edison patent No. 474,230 
as also that of the Fitch patent, No. 214,767, can any one deny but 
that the exclusive interpretation of the Berliner claim would antag- 
onize Mr, Justice Bradley’s decision in every particular? Would it 
not interfere with other inventors who have entered the field in the 
meantime ? Would it not enable Berliner to APPROPRIATE ANOTHER’S 
INVENTION MSDE PRIOR TO THE ALTERATION OF HIS APPLICATION ? 
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Would it not enable him to appropriate that which in the meantime 
had gone into public use ? 

In this series of articles I have developed the following con- 
clusions: 

That the Berliner patent was unwarrantably issued, in that the 
application was illegally amended by caveat; in that the patent as 
issued did not conform to the language of the decision of the com- 
missioner of patents on the amendment; 

That the Berliner patent, if made to dominate all microphones, 
subverts the constitutional enacting and patent clauses; in that it 
denies the general welfare; in that it overturns justice; in that it does 
not promote the progress of science and useful arts; 

That the Berliner patent antagonizes the United States Supreme 
Court decision; in that it appropriates the inventions of others who 
had entered the field in the meantime; in that it appropriates that 
which had gone into public use in the meantime ; 

That in the use of the very words constant contact Berliner was 
antedated by more than 17 months. 

We are now in a position to take a further step and assume the 
offensive, by declaring that the Berliner patent is an infringement 
of the Edison patent No. 474,230 of May 3, 1892. Edison certainly 
described and claimed, in his application of April 27, 1877, carbon 
electrodes in microphonic contact, and his claim entitles him to as 
broad an interpretation thereof as that given to Berliner’s claim 
under such assumed right to do so, and therefore the Berliner patent 
becomes tributary to that of the Edison void patent. 

Again, returning to the defensive, if attacked on the ground of 
infringing the Berliner claim, a safe position would be to claim 
refuge in the Edison patent No. 474,230, declaring oneself to operate 
under the principle of carbon electrodes in variable surface contact. 

In view of all the facts in the case the Berliner patent of 1891 is 
nothing more than a huge scarecrow, all feathers and strut, but of 
diminutive carcass. 


Freight and Mail Service on Electric Railways. 


At the Albany convention of the New York State Street Railway 
Association, Mr. Benjamin Norton, of Newburgh, N. Y., read an 
interesting paper discussing the desirability of having a freight and 
mail service on electric railways. The Newburgh (N. Y.) electric 
street railway system, with which Mr. Norton is now connected, taps 
the rich Walkill Valley at Walden, about 12 miles away, and termi- 
nates at the front door of one of the largest cutlery factories in the 
country, and runs by all the stores and shops in the town; it gives 
an opportunity besides to the dairymen in Orange County to get 
their milk, butter and cheese to boats on the Hudson River at New- 
burgh inside of an hour, when formerly they had to cart it the 
whole distance over rough country roads, the teamsters spending 
pretty much of the day at it and returning home at night with the 
mule team tired out and often a broken-down wagon. The electric 
line is handling dry goods and other merchandise shipped for Wal- 
den merchants by boat to Newburgh; raw material for the cutlery 
works, manufactured material in cases being brought back; and 
condensed milk in cans from the Borden condensory, situated about 
two miles from the Walden terminus. The road runs along the 
highway in some portions and at other points has a private right of 
way. The farmers bring their hay and straw in bales to the track 
and load it on the freight car, thus saving 50 cents and $1 per ton 
freight and a long drive to the steam road freight-house. 

Three motor freight cars are run, each carrying from eight to 
twelve tons and four flat or gondola cars as trailers, carrying from 
six to eight tons each. At Newburgh the iine runs along the string- 
piece of the steamboat dock, so that everything can b> easily skidded 
between the boats and the cars. It also runs close to the Erie and 
the West Shore freight-houses and tracks, insuring an all-the-year- 
round New York connection, although, as a rule, there is boat service 
11 months in the year. In August the operating cost for handling 
freight was a trifle over 40 per cent. of the gross receipts. Recently, 
among other kinds of freight, 75 tons of grapes were hauled from 
Walden to the Hudson River, at the rate of $2.60 per ton, and requir- 
ing but one trip per day of a motor freight car and trailer. To earn 
the same amount of money with passengers would take the entire 
day and require a full day crew besides. 

Mr. Norton is very strongly in favor of running mail cars. While 
the government compensation is comparatively small, the cost of 
actual service is profitable to a certain extent, but aside from this, 
he thinks that no street railway company in a large city where the 
circumstances call for such a contract, should overlook it as a special 
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safeguard in time of strikes. He stated that his experience in 
Brooklyn during the strike of last Winter proved conclusively the 
value of a government contract for carrying the mails. At that 
time 19 cars on the Fifth Avenue line which were permitted to 
carry the legend ‘‘U. S. Mail” were not molested, and that line 
was kept open throughout the whole trouble. In view of all the 
circumstances, he believes that a mail contract is one of the most 
profitable things that can be undertaken. 

In the discussion, Mr. Norton said that the company has a general 
freight-house in Walden, but that some of the freight was collected 
along the line of the road, there being a regular freight schedule. 
There is, however, comparatively little intermediate freight in the 
12 miles between the two points above named. Mr. Meiklehan said 
that in 1888 a road in Norristown undertook to make money out 
of a freight service, but it was found to be impracticable on account 
of the customers requiring delivery in front of their places of busi- 
ness. Mr. McNamara stated that his company had been operating 
for over a year a freight line between Albany and Troy. There 
is a freight-house in each place, but no packages are taken up on 
the way. The results have been satisfactory. 





Suits for Infringement of Underground Electric Railway 
Patents. 


Legal proceedings have been instituted against The Metropolitan 
Traction Company, of New York, and The Metropolitan Railway 
Company, of Washington, D. C., by Elias E. Ries, of Baltimore, and 
Albert H. Henderson, of Philadelphia, for infringement of certain 
letters-patent relating to underground conduits for electric railways. 
The bills of complaint were filed in the Circuit Court for the 
Southern District of New York on Sept. 17, 1895, and in the Circuit 
Court for the District of Columbia on Oct. 3, 1895. 

It is alleged by the complainants, in substance, that the Lenox 
Avenue electric conduit railway line recently constructed for the 
Metropolitan Traction Company in New York, and the conduit system 
put in by the Metropolitan Railway Company, on its Ninth Street 
line in Washington, constitute a direct infringement of certain letters- 
patent granted to Mr. Ries and owned by the complainants. 

The patents upon which suit has been brought, and which, it is 
alleged, are infringed, are seven in number, as follows : No. 388,556, 
granted March 23, 1886; No. 370,283. granted Sept. 20, 1887; No. 
383,770, granted May 28, 1888 ; No. 386,085, granted July 10, 1888 ; 
No. 386,087, granted July 10, 1888 ; No. 409,756, granted Aug. 27, 
1889 ; No. 409,757, granted Aug. 27, 1889. 

An illustrated description of the system covered by patent No. 
370,283 was published in THE ELEcTRICAL WorLp, Oct. 29, 1887, and 
the claims of this patent are alleged to cover broadly the conduits 
recently constructed in New York and Washington. It will be noted 
that this description was published nearly two years before the open- 
ing of the Budapest line, and that the conduits now in operation 
more closely resemble the system referred to, in every essential 
detail, than that of the Budapest system to which they have been 
compared. 


Revision of Underwriters’ Rules. 


In view of the coming meeting of its electrical committee, the 
Underwriters’ National Electric Association invites, for considera- 
tion by the committee, suggestions from any of thos: wh» may be 
interested in the subject of insurance inspection. The suggestions 
may relate either to amendments or additions to the present rules, 
and should be accompanied by aconcis2 statement of the reasons 
for the proposed change or addition. It is requested that the sug- 
gestions be forwarded at the earliest possible moment in order that 
the secretary may have an opportunity to arrange and codify them 
by subjects s9 that the committee can quickly and intelligently act 
on them in the limited time disposable. By addressing the secre- 
tary, Mr. C. M. Goddard, 55 Kibby Street, Boston, blanks will be 
forwarded to applicants. The meeting at which the suggestions 
will be considered is to be held in New York City on Tuesday, 
Dec. 10. 


A Race Between Electricity and Sourd. 


A California paper says that an explosion of certain »0wder works 
occurred in a town while one railway telegraph operator was tele- 
graphing to another in a neighboring city, and at the instant of the 
occurrence he telegraphed the news; 60 seconds after the news was 
received the second operator heard the report of the explosion. 
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Electricity in the Italian Navy—ll. 





BY GUILIO MARTINEZ.* 


LL conductors are so calcu- 
lated that the fall of poten- 
tial at full load wili not ex- 
ceed two volts at the last 
lamp. They start from a 
switchboard near the dyna- 
mos, on which there are in- 
stalled a plug circuit changer, 
a voltmeter and an ammeter 
for each dynamo, shunt rheo- 
stats, magnetic cut-outs to 
protect the dynamo in case of 
short circuits, pilot lamps for each dynamo and for each circuit, and 
other minor fittings. 

The ordinary plug circuit changer is of a Swiss type. The hor- 
izontal bars connect with the dynamo and are divided into two 
groups, the lower ones being for the — binding posts, for example, 
and the upper ones for the + binding posts. The vertical bars 
are each divided into two parts insulated from each other, corre- 
sponding to the two conductors of each circuit. With one pair of 
plugs each main circuit can be connected with each dynamo, and 
a very simple expedient prevents mistakes that might lead to 
short circuits or to coup- 
ling the dynamos in par- 5 % 
allel. Bandsof insulating | aes 
material which can slide 
vertically on the front of 
the circuit changer cor- 
respond to the vertical 
circuit bars, each having 
two holes suitably spaced ; 
by its means more than 
two holes cannot be 
plugged on the same ver- 
tical, and the distance 
between the holes is such 
that, necessarily, the 
plugs must correspond 
with the two horizontal = 
bars of the same dynamo. i: 

Fig. 9 is a diagram of 
a switchboard for two 
dynamos and four cir- 
cuits; D are the magnetic 
cut-outs, 7? the regulating 
rheostats, £ the pilot - 
lamps and 4 and B 
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measuring instruments. Fic. 6.—ITALIAN IRONCLAD ‘‘ RE UMBERTO. 


The latter are made by 
Carpentier, of Paris, and have the merit of being aperiodic 
and not affected by the motion of the vessel. The strength 
of their magnets, however, varies considerably after a little 
time, and frequent verifications are therefore necessary in order to 
be certain as to the readings. To verify the instruments, the officer 
in charge of the electrical installation (who up to the present time has 
been a torpedo officer) employs a Weston voltmeter, which is also 
used for verifying the ammeters—in the latter case a suitable shunt 
being used. It may be said here in passing that the Weston instrument 
is accompanied by a small box of graduated resistance provided 
with a switch, which admits of measuring very rapidly and with suf- 
ficient accuracy the E. M. F. and the internal resistance of batteries, 
and small voltages. It was not thought advisable to fix upon a 
standard type of primary cell,for ship use, for, aside from the improve- 
ments being constantly made, they have a life relatively very short, 
and demand in general very little attention on the part of the per- 
sonnel, it being sufficient for them merely to distinguish the binding 
posts. e 

The automatic cut-outs are very simple ¢ Fig. 10). When the main 
current becomes excessive the field magnet attracts an armature, 
which movement introduces in the shunt circuit an incandescent 
lamp resistance of four ohms, the E. M. F. of the dynamo at once 
falls, the current decreases, the armature is released and the fila- 


* Written for THE ELECTRICAL WORLD with the authorization of the Italian 
Naval Department. 
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ment is shunted; the field current is thus re-established, and if the 
short circuit or other cause which led to the abnormal current lasts 
but an instant, the dynamo resumes its former speed. Sometimes, 
however, there is a series of oscillations more or less prolonged, 
according to the nature of the accident, which affects the automatic 
cut out and the rapidity with which the remedy is applied. 

The shunt rheostats are of the well-known Brush type, having a 
sliding contact along a spiral coil on a slate column. The rheostat 
is seldom used except with large dynamos. The total resistance is 
3 ohms, and can be varied in steps of .025 ohm. The shunt resist- 
ance of a 300-ampere dynamo is about 5.6 ohms. The cut-outs are 
of the double-pole type, with porcelain or ebony bases, and are readily 
re-fused. The pilot lamps of each circuit and of each dynamo suf- 
tice generally for the lighting of the switchboard, and sometimes of 
the machines and dynamo room; in the latter case the lamps are not 
on the switchboard, but where best suited for illuminating purposes. 

The switchboard is generally covered with a glass front, which 
serves a useful purpose in protecting the apparatus and fittings. The 
electrician in charge notes from time to time the number of amperes 
furnished by each machine. For this purpose there is a log-book for 
each dynamo, and these, when well kept, often give much informa- 
tion; the complete history of a dynamo thus obtained often gives a 
complete clue of the cause of accidents which otherwise could not be 
explained. The plug circuit changer pr-viously mentioned is at 
present used on all Italian war vessels, with the exception of those 

of the Re Umberto class. 
TT It is simple and compact, 
| Obviates errors in plug- 
ging, but is not applicable 
to circuits carrying more 
than 120 or 140 lamps— 
that is to say, more than 
100 amperes —for the 
plugs then would become 
too much heated. It does 
not permit changing the 
circuit from one dynamo 
to.another without an 
interruption, which, al- 
though it can be made 
very short, cannot escape 
being noticed on all the 
lamps in circuit, and is a 
source of inconvenience 
if shunt motors are run 
on circuits thus _ inter- 
rupted. 

Though the plug circuit 
changer is convenient for 
the ships on which dyna- 
mos of medium power 
are used, and where cir- 
cuits are much divided or little loaded, or where there are not many 
motors, it is not suitable for large ironclads, where the number of cir- 
cuits have been reduced as much as possible, and carry 400 or even 500 
lamps, and on which there is at least always one dynamo connected 
and several motors. For ships of this type it seemed more rational 
to adopt another design, which, though a little complicated, is better 
adapted to the conditions applying. On the three ironclads, Re 
Umberto, Sardegna and Sicilia, the main switchboard is so 
designed as to admit, by meansof a certain number of. switches, of 
a limited number of couplings between the dynamos and the circuits. 
So far from this constituting a disadvantage, as might seem at first 
sight, the limitation of changes which can thus be made on the 
switchboard adds to the satisfactory operation of the electrical ser- 
vice on these ships. 

The various lanterns and other fixtures adopted as standards for 
use on board of war ships are illustrated in Figs. 7 and 8. As the 
more important details are plainly shown, it is unnecessary to add 
any description. 

The ironclads of the tvpe Ae Umberto, as before remarked, are 
the largest and most powertul yet constructed, and resemble some- 
what the English Roya/ Sovereign. Their displacement is about 
14,000 tons; their length, 410 feet; and the propelling horse-power of 
each, 20,000, a speed of 19 knots being attained. They carry a for- 
midable armament, consisting of four guns of 68 tons, 8 six-inch, 
and 16 five-inch rapid-fire guns, and a large nnmber of smaller guns. 
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Without going into detail, it suffices here to state, in order to 
understand the distribution of circuits, that the vessel is protected 
by an armored deck and cellular structure, by coal in protective 
bunkers, by a heavy armored belt at the water line, and by a central 
jighter armored belt, which only extends to the extreme turrets 










Fic. 8.—FIxTURES AND COMBINATION CANDLE AND ELECTRIC PORTABLE. 


where the heavy guns are mounted in barbette. Fig. 6 gives a view 
of this vessel. 

The electrical energy used on these powerful vessels is generated 
by five Tosi-Victoria sets of 300 amperes each, installed forward in 
a well protected part of the vessel beneath the armored deck. At 
the end of the dynamo room the main 
switchboard is installed, from which circuits 
are led for ship lighting, projectors, am- 
munition hoists and ventilators, The cir- 
cuits are not large in number, as I have 
already had occasion to say, and will be 
described below in detail as installed on 
the Sardegna. 

A main circuit, I, leads under the ar- 
mored deck and serves about 475 lamps of 
12 cp; circuit II serves all the lamps with- 
out exception above the armored deck, 
about 475 in number; circuit III supplies 
10 electrical ventilators, the motors of which 
are principally of the C. & C. type of 2,500 
watts; circuit [V supplies the motors of am- 
munition hoists, which are of four, two, 
and one horse-power, and, in addition, those 
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having the least load. In the hours of light load a single dynamo 
is sufficient for any two currents. 

The main switchboard, represented diagrammatically in Fig. to, car- 
ries 10 circuit switches, of which eight are of the Edison type, one of 
the same type but smaller, and one of a German type, the special 
function of the latter changes justifying a deviation in 
type; besides, its design is very convenient from sim- 
plifying connections. The connections being indicated 
in the diagram, and the five dynamos capable of bemg 
connected in any order to the five pairs of lower bind- 
ing posts (such that each dynamo can be in turn I or II 
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Fic. 9.—SWITCHBOARD FOR Two DyNAMos, 


or III, etc.), it is easily understood that the generators are divided 
into three groups. 

The group consisting of dynamos I and II can be cross-connected 
on the incandescent circuits I and II, and each dynamo can feed 
singly one of these circuits or both; the group consisting cf dynamos 
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10.—AUTOMATIC CuT-OUT, 


Fic. 


of five ventilators; circuit V, supplies three projectors, each of go 
amperes; circuit VI, finally, carries all the exterior lamps used fcr 
night signaling, running lights, etc. 

Circuit V is, therefore, only used during the night and at inter- 
vals, and circuit VI carries but few lamps. There are thus five 
dynamos of 300 amperes and five circuits taking about 300 amperes 
each, and a small circuit carrying only afew lamps. The natural 
consequence of this disposition has been that one dynamo is used for 
each principal circuit, and circuit VI is connected to the dynamo 
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Fic. 11.—SWITCHBOARD OF ‘‘ RE UMBERTO.” 


III and IV have the same relation to the motor circuits I]I and 
IV; dynamo V cannot only be connected to the projector circuit, 
but to all the other circuits. This latter is known as the reserve 
dynamo, and is always running at a slow speed, and is used in pass- 
ing circuits from one dynamo to another. Circuit VI belongs to the 
group least used. Ordinarily during the day, each of the incandes- 
cent or mootr groups does not require more than 300 amperes, so 
chat only two dynamos beside the reserve dynamo are in operation, 
the latter being sometimes pressed into service or temporarily taking 
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part of the load while another dynamo is being started up and 
switched in. When all the circuits are in use, each dynamo supplies 
its corresponding circuits, though it is seldom that more than three 
are fully loaded. It should be noted that if all the lamps were 
lighted, each of the incandescent circuits would require somewhat 
more than 300 amperes, but this does not occur in practice, the 
dynamos operating ordinarily at a load of between 200 and 300 
amperes. 
(Zo be continued.) 





The Invention of the Electromagnetic Telegraph—VI. 


BY EDWARD L. MORSE. . 

There remains but little for me to add to Mr. Reid’s contribution. 
As interesting and suggestive I present the following extract from 
a letter of Mr. Joseph Tracy, written to Morse on Jan. 25, 1838. 
Mr. Tracy suggests a telegraphic alphabet of dots and, in two letters, 
adash. It was not practical, but in the course of his letter he says: 
‘* I guess from a few expressions of your brother, that my plan is 
nothing new, that you have thought of the same.” 

This was on Jan. 25, 1838; the first recorded use of the dot and 
dash alphabet was on Jan. 24, 1838; the dictionary was used on Jan. 
6, 1838. Could we not infer that Morse had invented the alphabet 
some time before, but had held it in abeyance, thinking the method 
by numbers better? He may have thought that it would be simpler 
in the end to send the few characters which he at first thought of, 
rather than each letter of every word. 

As to the various articles which have appeared in the press from 
time to time from the pen of Mr. Stephen Vail, the son of Alfred Vail, 
we can only regard them as the over-zealous efforts of a dutiful son 
to claim as much as possible for his father. His credibility as a 
witness must be open to question when we find him making a delib- 
erate misquotation in order to bolster up his cause. In a letter to 
the Evening Post, which was refused publication, but signed copies 
of which he sent to various members of the Morse family, he gives 
this as a quotation from the speech delivered by Prof. Morse at the 
Academy of Music in 1870: ‘‘The telegraph found a friend, an 
efficient friend,in Mr. Alfred Vail, of New Jersey, who, with his 
father and his brother, furnished the means to give the child a 
decent dress, preparatory to its visit to the seat of government.” 

The correct quotation would read: ‘‘ The inventor must seek and 
employ the skilled mechanician in his workshop to put the invention 
into practical form, and for this purpose some pecuniary means are 
required as well as mechanical skill. Both these were at hand. 
Alfred Vail, of Morristown, N, J., with his father and brother, came 
to the help of the unclothed infant, and, with their funds and 
mechanical skill, put it into a condition creditably to appear before 
the congress of the nation. To these New Jersey friends is due the 
first important aid in the progress of the invention.”’ 

Comment is unnecessary. 

This reference to Alfred Vail was the one which brought to Morse 
the letter from J. Cummings Vail quoted by Mr. Reid. In this same 
letter to the Post Stephen Vail has the audacity to say that his 
brother’s letter was meant to be sarcastic! At the same time he says 
it was not authorized by the other members of the Vail family. Any 
further notice of Mr. Stephen Vail’s uncor-oborated statements is 
unnecessary. 

We are forced to conclude from the correspondence of Mr. Alfred 
Vail, brought to light in this series, that although he may have been 
a lovable character, he was not a very strong one. I think that his 
services have been greatly overrated rather than underrated. The 
truth is that Vail was in fact only Morse’s assistant. Vail in his 
letters speaks of himself under that name. He has been held up to 
us as of a modest retiring disposition, but in the light of the letters 
quoted by Mr. Pope and Mr. Reid, this estimate of his character can 
hardly stand. As long as Morse’s strong character guided him, he 
succeeded fairly well, but when he tried to fend for himself, he 
failed. 

In conclusion | will take the liberty of revising the final deductions 
of Mr. Pope. 

1. In 1831 Joseph Henry, in Albany, rang a bell by electricity a mile 
away. This was not a telegraph although a wonderful achievement. 

2. The first electromagnetic telegraph was invented by Morse in 
1832 and reduced to practice in 1835 and 1836. 

3. The first code of numerical conventional signs capable of 
being intelligibly written or sounded by the armature of an elec- 
tromagnet was invented by Morse in 1832. 

4. These conventional signs were improved and made to repre- 
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sent the letters of the alphabet by Morse in 1837-38, or perhaps at a 
still earlier date. 

5. Therelay and combined circuits were invented by Morse 1836- 
1837. 

6. The lever-key in its modern form was an improvement by 
Vail, in 1844, of a key of Morse’s. 

7. The dry point recording register was invented by Vail in 184:. 

8. The inverted cup of glass for insulating the line wire was 
invented by Ezra Cornell in 1844-45. . 

In view of these facts, which. we may regard as proven by 
documentary and circumstantial evidence, I claim that S. F. B. 
Morse is justly entitled to be named the inventor of the telegraph. 


The Vail-Morse Celebration Letter. 





To the Editor of The Electrical World: 

Sir:—Some years ago the New York Zvening Post printed a let- 
ter written by me on June 13, 1871, to Prof. Morse, and sent the Post 
for publication by his daughter, as showing my high appreciation for 
her father. 

The Post denied its columns to my explanation, and now this same 
letter is put forward by Mr. Reid, in his part of Mr. E. L. Morse’s 
article appearing in your columns, for the same purpose, as stated by 
Mr. Reid. 

I trust your columns will be open to this, my most solemn affirma- 
tion, that the letter in question was written whilst I was smarting 
under the injustice of Prof. Morse’s scanty and begrudged allusion 
to my father at the Morse celebration, just over, as in my youth I 
fondly hoped that he, who well knew the sarcasm of it, would be 
shamed into doing justice to my father. 

I would also state that this letter was written and sent against the 
advice of all my family. 

This same Mr. Reid once said to me that Alfred Vail had not had 
justice done him in regard to his connection with the telegraph. 

If an affidavit will make this explanation any stronger, I am ready 
to make one. J. CumminGs ValIL. 

New York. 

Copper Safety Fuses. 

In the current number of the 7ramnsactzons of the American Insti- 
tute of Electrical Engineers are printed some remarks made by Mr. 
C. P. Steinmetz at the Niagara meeting of the Institute, criticising 
the statement that copper fuses are superior to any other fuse. This 
statement Mr. Steinmetz believed to be based upon a misunder- 
standing ot the object of a fuse. A fuse, he said, is not in 
circuit only to open the circuit at a dead short circuit. It is not 
even the best means for this. A magnetic circuit-breaker, 
or any other circuit-breaker, is far superior to guard against 
short-circuits, because fuses will not always open on dead 
short-circuit with unlimited power behind. The object 
of a fuse is to open the circuit, if the loads exceed the carrying 
capacity of the lines or the rated load. In this case, where the fuse 
is used in its proper place to guard against excessive load by cutting 
out the circuit at, say, 50 per cent. overload, the comparison between 
copper and lead fuses leads to quite different conclusions. Neither 
of these fuses will blow with such an explosion as on dead short cir- 
cuit. Both will be perfectly safe to open the circuit, but as soon as 
the load approaches fusing point, the copper fuse will be red hot, 
due to the high melting point of the copper, and thus liable to ignite 
dust or other combustible material, and set the building on fire. 
Thus the lead fuse is preferred to the copper fuse, not because it 
behaves better under a dead short circuit, but because it opens the 
circuit and blows a temperature below that which will ignite com- 
bustible material, and for this reason copper or any other metal with 
a high melting point is absolutely unsuitable for fuses, except in 
particular instances where the conditions are such that it can ignite 
nothing. 


The Effects of Heat. 


A technical journal supplies the following information: ‘‘ Heat 
applied to a solid just expands it, Aen melts and finally converts it 
into a vapor if the temperature be sufficiently high.” If the writer 
will perform a careful series of experiments along this line with a 
piece of bread he will find that the rule given is not strictly true in 


all respects. 
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DYNAMOS, MOTORS AND TRANSFORMERS. 

Variable Speed Shunt Motors.—In the ‘ Elek. Zeit.,” Sept. 26, Mr. Wes- 
sel describes what he considers a new method of obtaining variable 
speeds. It consists of winding the armature with two independent cir- 
cuits each having a separate commutator and then connecting these two 
in parallel or series, intermediate speeds being obtained by varying the 
resistance in the field circuit. The novelty appears to consist in a con- 
venient form of switch for making these changes, the diagram for which 
is shown in the accompanying figure; the speed can be varied in the 
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ratio of one to four, and the direction of rotation reversed. The lowest 
speed is 450and the highest 1,800. 


Coefficient of Magnetic Dispersion in Multiphase Motors.—In an article 
by Prof. Blondel in the ‘‘Elek. Zeit.,” Sept. 26, he calls attention to the 
coefficient used by Dr. Behn-Eschenburg in his theory of multiphase 
motors (see Digest, April 28, 1894), as also in an article by Mr. Cahen (see 
Digest, Feb. 16),and claims that one of the objections to it is that 
nothing is said about the nature of the coefficient, or what effect the 
primary and secondary circuits have on it, also that it leads to a number 
of errors and that diagrams based on it are not exact ; the whole matter 
at once becomes clear if instead of the coefficient of induction one intro- 
duces directly the magnetic flux as is done by Hopkinson in his theory of 
transformers; the article then shows the advantages of this method as 
compared with the other. 

Uses of Curves in Electrical Practice.—In the continuation of Mr. 
Simmon’s article in the Lond. ‘‘Elec. Eng.,” Sept. 27, he shows how 
certain deductions may be made from the characteristic curve of a 
dynamo, and how one can find out what the dynamo will do when work- 
ing on a given resistance. 





Regulation of Alternating Dynamos.—\Ina short article with this head- 
ing by Mr. Emmet in ‘‘ Elec. Power” for October, he discusses the con- 
struction of alternators with reference to their ability to be regulated for 
constant voltage. He shows why itis much more difficult to maintain 
constant voltage at the lamps of an alternating than of a direct-current 
circuit, owing to the self-induction factor, and describes how the effects 
of self-induction may be illustrated graphically; the only practical method 
of regulating is by varying the field strength, but this variation depends 
greatly on the type of alternator; he divides alternators into two classes, 
those with high inductance and those with low, both kinds of which are 
built and advocated by prominent makers; in the former a compara- 
tively large number of windings are used on the armature, thus making 
the magnetic flux fora given E. M. F. small, and giving a large demag- 
netizing effect of the armature on the field; machines of low inductance 
have relatively few armature turns per pole and generally less selt-induc- 
tion; in enumerating the advantages of high-inductance machines, he 
adds that the principal disadvantage is that the inherent regulation is 
not good, that 1s, a wide variation of field strength is neces- 
sary and is usually provided for by compounding the field with 
rectified currents; low-inductance machines are used much less now than 
formerly and among these are the Ferranti, Mordey and Brush ; theif chief 
advantage is that they regulate within comparatively narrow limits 
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without compounding but to obtain this regulation the iron is run near 
saturation which makes compounding impossible. He considers that the 
ideal alternator should have a moderately high armature reaction with 
its iron worked well below saturation and its field compounded ; both 
types require a considerable field variation for different loads, those with 
high-armature reaction and self-induction may require two or three 
times the excitation at full load, than is required at no load, while in some 
machines the difference may be as small as 5 per cent. if the load is non- 
inductive ; in the best modern alternators an increase of 30 to 60 per 
cent. is required ; if the load on the dynamo is non-inductive the effect 
of the armature self-induction on the regulation is slight, but if the load 
is inductive the effect is greater, which he illustrates by means of a dia- 
gram showing that although the volts at the terminals of the machines 
are the same for an inductive as for a non-inductive load, the field must 
be stronger when the load is inductive; this variation is prominent 
among the causes’of error in the regulation of alternating circuits and 
its importance is increased by the addition of motors and arc lamps on 
the circuits. 

Transformer without Foucault Currents.—A new system devised by Mr. 
Scott is described and illustrated in the ‘‘ Elec. Eng.,” Oct. 9. For many 
reasons the step-down transformer should be wound with a greater depth 
than the breadth measured along its axis, but this is often very inconvenient 
under certain conditions, and necessitates the use of fine wires connected 
in multiple arc. The currents in the coils also tend to send lines of force 
through the space between and through the coils themselves, which set up 
Foucault currents in conductors which have considerable width; it is 
therefore desirable in the secondary of the step-down transformers, that 
the windings should lie so that the width of conductor shall be at right 
angles to the axis of the two coils; that is, coincide as far as possible with 
the direction of the lines of force, which 1s attained very perfectly by the 
use of single broad hoops. Inthe present system these hoops are replaced 
by small wires which are so arranged that they shall have all the advan- 
tages of the flat hoop conductor without its disadvantages. The fine wire 
is wound ‘one or two layers at a time, cutting off the end of each layer or 
pair of layers and leaving the ends loose until the whole secondary has 
been built up, the opposite ends of each annular single or double coil are 
then respectively connected together,” as is shown in an illustration. 


Carbon Brushes.—The ‘Elec. Age,” Oct. 5, reprints with the illustra- 
tions the article by Mr. Hartmans, which was abstracted in the Digest, 
Sept. 28. 

Slide Rule for Calculating Magnet Windings.—The one mentioned in 
the Digest, Sept. 21, in the article by Mr. Hill on ‘‘ Armatures,” is 
described and illustrated in the ‘‘ Elec. Eng.,” Oct. 9. 


LIGHTS AND LIGHTING. 

Superiority of Alternating Currents for Incandescent Lamps.—The 
Lond. ‘‘ Elec. Rev.,” Sept. 27, publishes a short article by Mr. Robertson, 
who gives the results of a large number of experiments showing the 
superiority of alternating over continuous currents for incandescent 
lamps. With a continuous current there is a difference of potential in 
the space between the two conductors of an incandescent lamp; beside 
this there is a glow at the inner negative pole, the extent of which 
depends on the state of the vacuous spaces, the residual constituents 
therein, the voltage or degree of incandescence and the distance between 
the two conductors; he found that the greater part of these glowings 
were caused by the residual hydrogen, such, for instance, as that carried 
by the platinum wire when it was heated im the glass blowers’ flame. 
Recent experiments in the course of the manufacture of lamps confirm 
his belief that these factors must indicate or be the causes of deleterious 
changes in the lamp and he therefore tried alternating currents which 
showed that the first effect, known as the ‘‘ Edison effect,” vanishes and 
that the static glow cannot be obtained except with excessively high 
voltages; the tendency of the lamp to suddenly short circuit is then also 
greatly diminished; another beneficial effect of alternating currents is 
that there is no electrolytic action inthe plaster used in the base, and 
which with continuous currents is a great source of premature breakage. 
He gives the results of experiments with 30,000 lamps which show 
definitely the superiority of alternating over continuous cur- 
rents for such lamps; in a lamp factory in Vienna he 
introduced a system in which lamps were supplied at a 
fixed price per lamp per thousand hours, the price includ- 
ing the original lamps with renewals and payment for the current ; 
in such a system it is necessary to know the miost economical efficiency, 
the average life at this efficiency, the mean watts and the total watts or 
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ampere-hours as indicated by the consumer’s meter ; he carried out such 
a system, testing the lamps for each 10o hours the tests being 
continuous throughout the life of 30,000 lamps ; the lamp was considered 
broken when it had lost 20 per cent. of its candle-power ; lamps of 2 and 
2.5 watts per candle were used ; about one half of the customers were 
supplied with the alternating current and the other half with the con- 
tinuous currents, both at 110 volts. The results of the tests proved that 
the lamps on the alternating-current circuits broke less and retained their 
original candle-power better (how much better is not stated), than those 
in the continuous-current circuits, notwithstanding the fact that the 
voltage of the former varied 7 per cent. while that of the latter was only 
5 per cent. and that the duration of the maximum voltage was greater 
with the former than with the latter. 


Arc Lamps.—In the continuation of Mr. Richard's serial on ‘‘Arc Lamps’’ 
in ‘‘ L’Eclairage Elec.,” Sept. 21, he gives a well-illustrated description of 
a number of lamps, including some with curved carbons; illustrations are 
also given of a number of projectors. 





Inverted Arc Lamp.—The illustrated description mentioned in the 
Digest last week 1s reprinted in the ‘‘ Elec. Eng.,” Oct. 9. 


POWER AND HEAT. 

The Thousand-Volt Plant at Ardieres.—The article abstracted in the 
Digest, Sept. 21, is concluded in ‘‘L’Ind. Elec.,” Sept. 25; this portion is 
limited almost entirely to a description of the regulator of the turbines. 

Slavianoff System of Fusing and Welding Metals.—A French translation 
in abstract of the article from the German, abstracted in the Digest, June 
22, is published in ‘‘ L’Ind. Elec.,” Sept. 25. 





New Power Station System.—The ‘ West. Elec.,” Oct. 5, publishes a 
description of the system used at Ft. Dodge, Ia., which is the first plant 
in which the system devised by Mr. Arnold is used. The system was 
described in that journal about a year ago, and appears to consist of the 
disposition of the engines and dynamos. In the present installation either 
one of the generators are available from the large engine, and two of 
them from the small engine, thus making it possible for a direct-coupled 
plant with but two engines and three generators to have the same flexi- 
bility as an ordinary direct-coupled plant with three engines and three 
generators and saves the difference in cost between three small engines 
and one large one with a small one. The method of connecting the 
machines is applicable only when there is sufficient time to enable the 
machines to be stopped, but when this change is to be made while run- 
ning, an electromagnetic clutch is used, a description of which is given. 
With such an arrangement of engines and generators equal to half the 
maximum capacity of any plant and a storage battery also equal to one 
half, it is claimed that any railway or power plant can be operated with 
two engines and two generators with greater facility and for less money 
per kw-hour, than by any other system, at the same time making the 
investment less. 

TRACTION. 

Accumulator Traction.—According to the ‘‘Elek. Zeit.,” Sept. 26, the 
experimentsin Hanover have given such good results that the company 
has decided to equip with accumulators 28cars, which were built for 
the overhead trolley system; the accumulators are supplied by the Hagen 
company, but whether they are of the lead or of the alkaline type is not 
stated. A company in Dresden and another in The Hague have also 
ordered accumulators for traction purposes from the same company. 


” 


Traction.—Lond. “ Lightning,” Sept. 26, begins a series of articles on 
electric traction with the purpose of opening a campaign in favor of élec- 
tric traction among municipalities, electrical engineers and others ; the 
introductory article is by Mr. Dawson and refers largely to what has 
been done in this country including a few small tables of data concerning 
European roads. An article by Mr. Lowry of the Minneapolis & St. Paul 
lines shows the economy of electric traction from a commercial stand- 
point. 





Motors.—A short article in the ‘‘Elec. Ry. Gaz.,” Oct. 5, discusses the 
use of motors for stationary purposes by those engaged in electric railway 
work, and more particularly the use of railway motors for this purpose. 
If a motor is wanted for some temporary work it is most natural to 
suggest the use of a railway motor, but it will then be found that while 
plenty of power is available, it is almost ungovernable, the reasons for 
which are explainedin detail ; itis shown that to have the speed constant, 
the field strength must remain constant, but as such motors are always 
series motors, it will be impossible to maintain constant speed while they 
are so connected ; a constant excitation is necessary and to connect the 
fields directly with the soo-volt circuit would cause an enormous cur- 
rent to flow ; all the four field coils connected in series is the best way of 
connecting them to use a 500-volt current, but even then some external 
resistance must be used, for which purpose car heaters will be found 
very convenient. Ifa 110-volt lighting circuit exists at the station, it may 
be used to excite the fields, and little or no extra resistance will then be 
required. Sometimes a smiall railway generator can be used for motor 
purposes, and this leaves nothing to be desired; if a small variation in 
speed is not objectionable the series coil of such a motor had better be 
connected to assist the shunt coil, by reversing its connections; cutting 
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out the series field altogether also gives satisfactory results, but if it is 
important that the speed shall not vary, the series coil should be left as 
connected when used as a generator; but the series coil will sometimes 
overpower the shunt giving a very high speed backward. 

Railway Motor Commutators.—An editorial in the ‘Elec. Ry. Gaz.,” 
Oct. 5, calls attention to the bad sparking at the commutators on railway 
motors due to the fact that the position of the brushes is fixed, and it 
suggests that it would seem feasible to extend the controller spindle 
under the carand attach a cam to it, which would adjust the brushes 
simultaneously with the movement of a controller handle, giving 
them a slight backward lead as the power increases ; when the motor 
runs in the opposite direction the other platform would be used and its 
cam would be made to give the brushes the necessary lead ; belief is 
expressed that such an arrangement would more than pay for itself 
and that the probabilities are that the life of the commutator would 
then be equal to that of the motor. 


New Form of Controller.—A new form differing radically from those 
in common use, is described and illustrated in the ‘‘ Elec. Ry. Gaz.,” 
Oct. 5; the object is to combine the best features of both the rheostat 
and the series-parallel methods ; the lever moves to the right and left 
instead of around a pivot as usual. 


Electric Locomotive.—A brief, illustrated description” of the electric 
locomotive which is now used on the line between Haywards and San 
Francisco is published in the ‘‘ Jour. of El’ty " for September. It was built 
to meet the competition on the parallel steam road and to operate an 
express service; it has also developed a new and profitable industry in 
carrying farm products to Oakland and San Francisco. The locomotive 
contains two motors of 50 hp each and is operated by a series-parallel 
controller; its weight is 21,400 pounds including a layer of railroad iron 
placed under its floor; it is equipped with air brakes and operated auto- 
matically by an electric motor of 3 hp. A distinctive feature is that 
loaded wagons are carried on low, flat cars, which is said to be quicker 
and cheaper. 

B. & O. Electric Locomotives.—According to the ‘‘Eng. News,” Oct. 
10, this locomotive, on Oct. 6, is said to have pulled a train of 44 loaded 
cars and three steam locomotives, the total weight of the train being 
nearly 1,900 tons. 

Electricity for Steam Lines.—The ‘Elec. Ry. Gaz.,” Oct. 5, quotes Mr. 
Earling, of the Chicago, Milwaukee & St. Paul road, as saying that he 
has no doubt that electricity will eventually replace steam on all rail- 
roads, but the displacement will be slow, and may take years; at present 
he believes the trolley is an obstacle in the way of the progress of elec- 
tricity; to warrant a change the traffic must be sufficiently heavy to 
justify the construction of an immense power plant. At present his com- 
pany is not contemplating the electrical equipment of any of its lines. 

Extensive Proposed Subway in Chicago.—The ‘‘ Eng. News,” Oct. 10, 
announces that a company is seeking the permission of the city of Chicago 
to build 14 miles of subway 16 feet below the- present street surface, 
covered with an iron and concrete roof supported on steel columns; the 
street railway traffic is to be operated in this subway, leaving the street 
proper for ordinary traffic; it is to be well ventilated and brilliantly 
lighted; the project is purely in the promotion stage. (Nothing is said 
about the motive power to be used, but it is probably considered self- 
evident that the cars are to berun by electricity.) 

Electric Car Tests.—In the fifth installment of Prof. Hering’s serial, in 
the ‘‘ Elec. Ry. Gaz.,” Oct. 5, he gives the results of tests made on another 
road, the general way of making the tests being the same as that in the 
preceding tests; the track of this road was not of the best construction. 
By comparing the three tests made on these two roads it 1s shown that 
for the best results the roadbed and track constructions should be of the 
best character, including heavy rails, perfect alignment, first-class 
switches, compound curves of large radius with suitable pitch for high 
speeds, large vertical curves approaching the grades and in general the 
least amount of irregularity. 

Early History of Electric Traction.—A brief history up to the year 
1881 is given by Mr. Chubb in ‘Elec. Power” for October. It includes 
two diagrams, one for the mileage and the number of cars of all the 
street railways in America, and of those operated electrically, for the 
past four years ; the number of electric cars at the beginning of 1894 was 
nearly half of the total while the mileage was about 70 per cent. of the 
total mileage. 

Street Railway History of Past Years.—A special number of the ‘St. 
Ry: Jour.” contains an article in which a summary is given of what has 
been accomplished during the past year, classified according to cities. 

Power Stations.—A special number of the ‘St. Ry. Jour.” contains an 
article on the latest practicc in railway stations, giving illustrations of 
some typical plants. 

Jungfrau Railway.—The *‘ Elec. Rev.,” Oct. 9, publishes two bird's-eye 
views of the proposed road, accompanied by a short article by Mr. 
Berthold, containing some data. Besides what has already been ‘given 
in these columns it is stated that inthe lower of the two power stations, in 
which the fallis 118 feet, there will be placed four turbines of 470 hp 
each, including one reserve, while the upper station will contain four tur- 
bines of 1,000 hp each, one of which is a reserve ; the cost of this road, it 
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is claimed, may safely be placed at not more than $1,600,000 ; the available 
‘space at the summit of the mountain will accommodate about 50 persons. 


Cable Incline Railways of the World.—The “‘ Eng. News,” Oct. 10, pub-. 
lishes a table which presents in condensed form the leading particulars 
‘of nearly all the cable incline railways now in operation in this country 
‘and abroad ; some of these are operated by means of electric power ; the 
total number is 55, of which 23 are in the United States ; their lengths 
aggregate 28 miles. 

Conduit Road in Washington.—The “ Elec. Ry. Gaz.,” Oct. 5, states that 
the Metropolitan Company’s line in Washington has been running since 
July 29 without a mishap of any kind, and without the loss of a trip, nor 
were there any delays; the service is said to be as perfect as can be; there 
is no leakage of any kind even in the severest rain storms; they use a 
car and trailer weighing altogether 22,000 pounds, and this requires an 


" average of 11 amperes per car at 500 volts, the speed being supposed to 


average nine miles an hour. The cost of the conduit construction com- 
plete was $35,000 a mile including asphalt pavement, which amounts to 
one third of this, or $29,000 a mile when Belgian blocks are taken up and 
replaced. It is a double-conduit system in which the wires are insulated 
only at their supports. The results are considered very satisfactory. 


Street Railways in Canada.—A special edition of the “St. Ry. Jour.” 
contains a very long, well-illustrated description of the principal electric 
railways in Canada, more particularly those in Montereal, Toronto and 
Ottawa. A long, illustrated description of the street railways of Montreal 
is published in the ‘‘ St. Ry. Rev.,” Oct. rs. 


Brussels.—An illustrated description of the electric line in Brussels, 
which is said to be one of the principal street railways in Belgium, is 
published in the ‘‘ Elec. Ry. Gaz.,” Oct. 5; it appears to differ little 
from our American lines except in that the poles are ornamental. 


Bristol.—The illustrated article mentioned in the Digest, Oct. 12, 
describing this new English railway, is reprinted in the ‘Elec. Ry. 
Gaz.,” Oct. 5. 

South Orange & Maplewood Railway.—An illustrated description of 
this road is published in the ‘‘Elec. Ry. Gaz.,” Oct. 5; the notable 
feature is the solid construction of the road, the greatest pains having 
been taken to make it as nearly perfect as possible. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Comparative Cost of Energy in Central and Private Plants.—A French 
translation of the long article by Prof. Zickler, which was mentioned in 
the Digest, May 4, an abstract of which appeared some time previous to 
that date, is published in ‘‘ L’Elec.” beginning with the issue of Sept. 21. 
He discusses the comparative cost of electric energy from private installa- 
tions and from central stations. Among a number of deductions he gives 
a diagram which shows that for an installation of 150 incandescent lamps 
of 16 cp consuming about 50 watts per candle, running for a mean of 
about 600 hours per year, it is cheaper to obtain the energy from a cen- 
tral station, while for 4oo lamps of the same kind and running 1,000 hours 
per year a private installation running with gas motors is more economi- 
cal. If there are 100 lamps running 1,000 hours per lamp per year, the 
diagram shows that for a consumption of one cubic meter of gas per hp 
hour, the central station is more economical, for o.9 cubic meter the two 
systems are alike and if the consumption of gas is as low as 0.8 it is more 
economical to put up a private installation. 


Hydro-Electric Lighting System.—‘‘ L’Energie Elec.,” Sept. 16, gives a 
short, illustrated description of a system used in the town of Grasse, and 
in several places in Belgium and is to be used in Dunkerque. The base 
of an ornamental tower for a group of lights, contains the dynamo and a 
hydraulic motor which is operated from the city water supply, the 
dynamo being just sufficient to run the lights on that tower; a pressure 
of three atmospheres is said to be sufficient and the efficiency of the 
motor is given as 72 to 74 per cent.; in some places where this is used the 
pressure is 4.5 atmospheres. 

Stafford.—An illustrated description of this accumulator lighting 
station is published in the Lond. ‘ Elec. Rev.,” Sept. 27. 


WIRES, WIRING AND CONDUITS. 

Fall of Voltagein Three-Phase Circuits.— L’Ind. Elec.,” Sept. 25, con- 
tains an article by Mr. Rodet in which he discusses, by the aidof simple 
mathematics, a number of special cases. He assumes that the generator 
has a sufficiently low armature reaction and that the phase difference is 
always one third of a period. Ina previous article he showed that the 
star system of connecting the three wires at the receiving ends will not 
enable the lamps to be independent of each other ; the extinction of the 
lamps in two circuits involves the extinction of those on the third; to 
make them independent they should be connected by the triangle system 
or by the star system witha fourth wire andin the latter case the gener- 
ator should also be connected in the same way. Assuming that the lamps 
are connected according to the triangle system, that the lamps have no 
self-induction, and that the motors are connected either by the triangu- 
lar or the star system, he shows that when the lamps are equally divided 
the fall of the voltage in each of the lines will be equal to the resistance 
multiplied by the current in that line and by the square root of 3. 
He then considers the case in which the lamps on two of the 
branches are extinguished and the current in the third branch 































THE ELECTRICAL WORLD. 439 


remains the same, the fall of the voltage will then be two thirds of 
what it was before ; the drop of voltage in each of the branches which 
contain no lights will be equal to one sixth of what it was. He 
shows how these results may be calculated graphically, as was explained 
in a previous article by the same author, abstracted in the Digest, Aug. 
24. Taking a numerical example in which the original voltage is 5,000 
and the loss 10 per cent. for equal loads on the three branches, he shows 
that when only one branch is loaded the voltage of that branch will be 
4,658 while that of the other branch will be 4,906; the results obtained 
graphically agree quite well with these. He then considers the case when 
two of the branches are loaded with the same load as before, and finds 
that the fall of voltage in each of the loaded branches is equal to five 
sixth of that when they are all equally loaded, andin the branch which 
is not loaded it will be one third; taking the same numerical case as 
before the voltages will be 4,594 and 4,826. He finally considers the case 
of a mixed system such asthat used in Dresden in which the lamps are 
connected to only two of the lines while the motors are connected to all 
three ; the fall in the branches common to the two systems, will be equal 
to the sum of those due to the lighting and the motor currents respect- 

ively, while that at the extremities of the other two branches will be 
equal to that due to the motor current plus one half of that due to the 
lizhting current in each of the two lighting lines ; he gives an expression 
for the resistance of- the line which will give an equal drop in all three of 
the branches. (It is not always clear whether the author refers to the drop 
in one line, or to the total drop in both lines together ; in some cases he 
states it clearly and in others he does not.) As an example he assumes 
that the power at the generator is equally divided between the motors and 
the lamps, then if the drop in all three of the lights is to be the same, the 
cross-section of the two common leads should be four times as great as 
that of the third wire; if all the lamps are extinguished and the motors are 
running, the drop in the common branch will be one fourth of what it would 
be if all were equally loaded and inthe other two branchesit would be five 
eighths. He concludes that in such a mixed system in which the load is 
equally divided between the motors and the lamps, and if so proportioned 

that the drop for that load is the same in each line (?) when fully loaded, 
then if the voltage at the extremities of the common branch be kept con- 
stant; that of the extremities of the other branches will exceed that for 
an equal load by half of the loss for full load of the line, in the most 
unfavorable case when all the lamps are extinguished and all the motors 
are running. In an additional note he states that if the third wire has 
the same resistance as the others, the drop will be reduced three quarters 
of what it was but the weight of the copper will have been trebled; if one 
wishes to have the same drop as in the first case, one must make the 
resistance of this wire four thirds as great and that of the others one 
third; the weight of the copper will then be nine fourths as great; if the 
lamps are distributed equally over the three branches the weight of the 
copper will be doubled; therefore for equal drops, with the mixed sys- 
tem, when the lamp and the motor load are equal, it requires one eighth 
more copper than the ordinary three-phase system. 


ELECTRO-PHYSICS AND MAGNETISM. 

Conductivity of Heated Gases.—The ‘‘ Elek. Zeit.,” Sept. 26, contains a 
more complete abstract of the paper of Mr. Pringsheim, than the note 
from which the abstract in the Digest, Sept. 28, was taken. He used for 
his experiments a tube of porcelain and the electrodes consisted of discs 
of platinum placed in this tube; he used from: to 10 cells of 1.6 volts 
each. The gases used were air, carbonic-acid gas and hydrogen, all of 
which begin to conduct appreciably at a red heat, the conductivity 
increasing rapidly with an increase of temperature and with a diminu- 
tion of pressure; the current is greatest for hydrogen, less for air and 
least for carbonic-acid gas; the conductivity is dependent on the direction 
of the current, although the electrodes are alike; the conduction 
does not follow Ohm’s law; the current increases much more rap- 
idly than the voltage and it is therefore not correct to speak of gases 
having a certain resistance, without qualification; when the distance 
between the electrodes increases, the current diminishes rapidly and 
when close together the current becomes very great, then falls rapidly 
and arrives at a constant value only after about 10 minutes, which indi_ 
cates polarization, the existence of which can be demonstrated if, after 
passing the current for some time, the plates are connected to the gal- 
vanometer when a current will be produced like that due to the polariza- 
tion of the electrodes in a water voltameter; if the gases are cooled and 
then heated again the polarization current can again be noticed but a 
current of air destroys it; the maximum E. M. F. of polarization, which 
may be as high as o.5 volt, is independent of the E. M. F. of the charg- 
ing battery, of the current or of the pressure, but not of the time of 
charging or the temperature. The results indicate that hot gases and 
gases in general must be considered as electrolytic conductors like most 
liquids; their behavior is like that of poorly conducting dilute solutions. 
If elementary gases like hydrogen conduct the current, its molecules sep- 
arate into positively and negatively charging ions, which agrees with a 
hypothesis suggested by Helmholtz. 

Inconstancy of Potential Required for a Spark.—The ‘‘ Phil. Mag.” for 
October summarizes the results of an investigation by Mr. Jaumann given 
in the ‘“‘ Wied. Ann.” No. 8, 1895, as follows: ‘‘Sparks alter the path 
through which they pass; strong ones in an unfavorable sense, and weak 
ones often in a favorable sense. The path spontaneously recovers from 
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this after-action in the course of some hours. By avoiding the smallest 
variations of force very high potentials may be obtained. When the con- 
ditions for a discharge are not quite satisfied, the discharge takes place 
after a delay of a few seconds toseveral minutes. During this retarda- 
tion there isa preliminary process of discharge which itself is no real 
discharge. During this retardation the exciting influence of variations 
of force can be demonstrated in an incontestable manner. A moderate 
variation of force does not produce the spark at once, but only after 
seconds. It only accelerates the preliminary process and shortens there- 
fore the retardation.” A paper by the same author ona similar subject 
was abstracted in the Digest, Aug. 24. 


Velocity of Electric Waves.—A long abstract of the paper by Profs. 
Trowbridge and Duane, which was mentioned in the Digest, Aug. 24 and 
31, is published with some of the illustrations in the Lond. ‘ Elec.,” 
Sept. 27. 

Vertical Currents.—The Lond. ‘Elec. Eng.,” Sept. 27, reprints in 
abstract a British Association paper by Prof. Rucker on ‘‘ Do Vertical 
(Earth-Air) Electrical Currents Exist in the United Kingdom?” 


Changes in Lengths Produced in Iron Wires by Magnetization.—The 
‘Phil. Mag.” for October contains a long article by Dr. More, of the 
Johns Hopkins University, giving the results of a careful investigation to 
determine the relation between the change of length in iron wires pro- 
duced by magnetization and the intensity of magnetization existing in 
the wire. After a historical summary of what has been done, he describes, 
with the aid of illustrations, the apparatus and method and gives the 
results in the form of tables and curves, of which the following is a 
summary. A relation was obtained between the elongation and the 
intensity of magnetization of soft iron; when the elongation has been 
corrected for the contraction caused by the 4? /’87 force, the relation may 
be expressed as follows : ‘‘A rod of iron elongates slowly until an intensity 
of about 800 is reached. After that point the rod elongates more rapidly 
and attains a maximum value of about 60 & 107 part of its length at an 
intensity of 1,200. With greater intensities the elongation diminishes, the 
curve being approximately a nearly vertical straight line ;” the other con- 
clusions reached are that ‘‘ hardening the wire diminishes the corrected 
elongation, and the wire attains its maximum length in a less intense 
field.” He also showed that ‘‘ when the wire is stretched, the change in 
elasticity due to the magnetization produces an important effect. 
Neglecting this correction, the effects of the stretching are similar to those 
caused by hardening the wire.” 

Magnetic Field of a Rectangular Current.—The Lond. ‘ Elec.,” Sept. 
27, contains an article by Prof. Minchen, which is supplementary to the 
one abstracted in the Digest, Sept. 28 (see also Oct. 12). The object of 
the present one is to show that the graphic rule and the expression given 
in his previous paper holds even for points infinitely close to the sides of 
the rectangle; he also extends the results to the case of a rectangular 
coil. He proves that when the point is close to the wire the whole current 
may be considered condensed into an infinitely thin filament coinciding 
with the central axis of the wire; it is assumed that the density of the 
current is the same throughout the whole cross-section which will not be 
true at the corners; ‘‘except in the case of a straight wire it is not 
strictly allowable to replace the actual current by one of the same 
strength flowing along the central core of the wire, although this mistake 
is often made.” The result at which he arrives is more accurate the 
smaller the diameter of the wire and the thinner the insulating coating, 
since the process of integrating is then more correct. To calculate the 
force at a point nothing more is required than the distance of the point to 
the wire, the breadth of the coil and the simplest use of a table of 
logarithms. 

Magnetic Field Due to a Current in a Solenoid.—A British Association 
paper by Mr. Everett is mentioned but not abstracted in the Lond. ‘ Elec. 
Eng.,” Sept. 27. He treated the subject by a simple method, by consider- 
ing the force due to an element of current and works out general expres- 
sions for a solenoid of any form and size, a special application being made 
to rectangular solenoids as used frequently for field magnets ; it contains 
also a remarkably simple expression for the force at any interior point 
due toa circular current. No further information is given in that or in 
any of the other journals. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Boron Battery.—According to the ‘Zeit. f. Elek.,” Sept. 15, this new 
and promising battery consists ot a plate of zinc and one of carbon 
covered with boron, the electrolyte being a solution of ‘‘manganese salt 
and other substances”; the voltage is 2.5 to 3 which is maintained for 
quite a long time ; the cost of maintaining the battery is said to be 2 cts. 
for a 1o-hour run (but for what output is not stated). The novelty 
consists in covering the carbon plates with boron, which is done by 
immersing them at a high temperature in a bath of chloride or fluoride 
of boron, then in a solution of oxalate of platinum, after which they are 
heated to a red heat in an atmosphere of hydrogen; a plate so treated 
contains metallic boron in its pores. 

Formation of Persulphuric Acid.—A second installment of the article 
by Messrs. Elbs and Schoenherr is published in “ Zeit. f. Electrochem.,” 
Sept. 20. They describe a method by means of which they have suc. 
ceeded in producing a pure, nearly concentrated solution of persul- 
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phuric acid. In concluding they say that the hypothesis of Darrieus, 
endorsed by Schoop, explaining the chemical action of accumulators by 
the formation of persulphuric acid, is not correct. 

Polarization of Nickel, Cobalt and Iron.—The “ Elek. Zeit.,” Sept. 26, 
reprints a short table of results obtained by Mr. Vogel, using the Fuchs 
method, which enables the difference of potential to be measured between 
a neutral plate, as for instance an amalgamated zinc plate in neutral zinc 
sulphate, and either of the electrodes, while the current passes. 

Tin from’ Tin Plate.—The “ Elek. Zeit.,” Sept. 26, states that a fac- 
tory was started recently in Vlissingen which produces chemically pure 
tin from tin plate scrap by an electrolytic process; no description of the 
process is given; the current used is 450 amperes, which indicates that the 
installation is not a small one. 





Accumulator.—A more detailed description of the ‘‘ Standard” storage 
battery mentioned in the Digest, Aug. 3, is givenin the ‘‘Elec. Eng.,” Oct. 
g. The porous lead plate is made by mixing granulated pumice-stone 
with the lead when in a plastic condition, and after kneading it well, the 
mass is pressed into a mould; the heat is said to expand the air in the 
pores of the pumice-stone, which causes a large number of air cells to be 
formed throughout the lead; the porocity is such that a plate 9 x 7.5 
inches (presumably o.25 inches thick) will hold 5.5 ounces of water; the 
pumice-stone is not removed; the plates are made one quarter and one 
eighth inch thick. 

Small Lighting Accumulators.—In a short article by Mr. Loewenthal in 
‘* Elec. Power” for October, on ‘‘ Modern Uses of the Storage Battery,” 
he enumerates the advantages of the chloride accumulator and gives brief 
descriptions of a bicycle and a carriage lamp accumulator, each consisting 
of two cells; the former is two inches square and about 5.5 in length; it 
requires 10 hours to charge and is said to run the light of 1 ep for 15 
hours; the weight of the apparatus, presumably including the lamp, is 
2.75 pounds. The weight of the carriage lamp accumulator is given as 14 
pounds and it will run the same lamp for 30 hours; (as this weight is five 
times as great, while the output is only twice as great, it seems that there 
must be some mistake about some of these figures.) 

Storage Batteries —The British Association paper by Mr. Earle, which 
was abstracted in the Digest last week, is being reprinted in full in 
‘“El'ty,” beginning with Oct. 9. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 

Practical Testing.—In the serial by Messrs. Freedman and Osterberg in 
‘* Elec. Power” for October they describe measurements made at the 
brushes and commutators of dynamos, discussing at some length the 
various causes of sparking. To measure the resistance of the brush 
contact, which they say is often as great and sometimes greater than 
that of the armature itself, they suggest passing the current through the 
armature from one brush to the other, placing the ammeter in the circuit, 
the voltage being measured first by connecting the voltmeter to 
the two brushes and then to the two commutator bars directly beneath 
them; the amperesand volts in the first measurement give the combined 
resistance of the armature and brush contacts, while the second measure- 
ment gives the former only; the difference between the two will then be 
that of the contacts; (it is not stated, however, that care must be taken 
that the armature does not revolve, as it would naturally do when a cur- 
rent passes through it). The well-known method of finding the distribu- 
tion of potential around the commutator is described and an illustration 
is given. 

Electricity in the Astronomical Observatory.—* Elec. Power ” for October 
contains an illustrated article by Mr. Monell, in which he gives a descrip- 
tion of electrical instruments used only for astronomical research; he 
describes chronographs and electrical synchronizing apparatus. 

Photoelectric Cell_—An illustration of the one used by Prof. Minchen, 
for the electrical measurements of starlight, referred to in the Digest, 
June 29, is illustrated in the ‘‘ Eng. Mag.” for October. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 

British Telegraph Revenues and Expenditures.—An official table giving 
the items for the past seven years, is published in the ‘‘Lond. Elec.,’ 
Sept. 27; the annual deficit during each of the past three years has been 
over two million dollars. A brief extract from the postmaster-general’s 
annual report is published in the same issue, and a longer one appears in 
Lond. ‘' Elec. Eng.,” Sept. 22. 

Development of the Telephone Service in Agricultural Districts.—A 
British Association paper by Major Webber 1s reprinted in the Lond. 
‘*Elee. Rev.” and ‘‘Elec. Eng.,” Sept. 27, the latter containing also the 
discussion; it appears to be chiefly of local interest. 

Some Lessons in Telephony.—The British Association paper by Mr. 
Bennett, which was abstracted in the Digest last week, is reprinted and 
discussed unfavorably in the Lond. *‘ Elec. Rev.,” Sept. 27; the discussion 
of the paper is published in the Lond. ‘‘Elee. Eng.,’’ Sept. 27. An 
abstract of the paper appeared in the ‘‘ Elec. Eng.” (N. Y.), Oct. 9. 

Field Telegraphy in Chitral.—An abstract of a British Association 
paper by Mr. Luke, describing the system of field telegraphy used by the 
army in India, is published in the Lond. ‘ Elec. Eng.,” Sept. 27. 

Speed Controller Used on the French Railroads.—A detailed description of 
the system used on the French railroads for indicating and controlling 
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the speed of railroad trains, is published with illustrations in the ‘ Zeit. f. 
Elek.” Sept. 15. 





Non-Inter ference Diplex Relay.—A brief, illustrated description of the 
one referred to by Mr. Keeley in his Canadian Electrical Association 
paper, which was mentioned in THE ELECTRICAL WORLD, Sept. 28, is 
published in the ‘‘ Elec. Eng.,” Oct. 9. 


MISCELLANEOUS. 

Prapected Lightning Flashes.—A short British Association paper by Mr. 
Bruce is reprinted in the Lond. ‘‘ Elec. Eng.,” Sept. 27; he suggests the 
possibility of a kind of flash which might be called a projection flash. If 
a flash occurs behind a cloud having a small opening in it, a condition 
often met with, there will appear an optical projection of the flash on a 
cloud which servesas a screen. In flashing an incandescent lamp, for 
instance, near a white screen, the whole screen will appear lit up with a 
sheet of light ; this is thought to be analogous to sheet lighting ; when an 
opaque diaphragm with a small hole in it be interposed between the lamp 
and the screen a projected image of the filament will be seen on the 
screen; this is analogous to the projected lightning flash, the probabilities 
of the existence of which he points out ; if the screen on which this is pro- 
jected is irregular, as for instance the surface of a cloud, the image will 
be distorted; if such projected flashes occurin nature, and he believes they 
often do, it is a question whether the photographic plate will register 
them and if it does, one may sometimes be misled in the descriptions of 
the form of the lightning depicted on the plate, some of which may per- 
haps not be the originals, but distorted images. If there is more than one 
opening in the clouds, there will be more than one image produced and he 
suggests that perhaps those multiple flashes which are often seen, may be 
explained in this way. 

Curious Result of a Lightning Discharge.— L’Ind. Elec.,” Sept. 25, 
describes briefly the curious effect of a discharge in a telegraphic station 
in thecity of Epernay some years ago. The discharge took place between 
the cables and the gas pipes, burning a hole through the latter and lighting 
the gas, but the flame was soon extinguished by a stream of water which 
came out of the same hole in the gas pipe, while at the same time water 
came out of the gas burners in the building. On examination it was 
found that the current had passed from the gas to the water main at a 
point where they were close together and in fusing the metal it formed a 
tube connecting them which caused the water to flow into the gas pipe. 
In telegraphic or telephonic stations the cables should therefore be 
placed as far from the gas pive as possible ; the latter should never be 
used as earth and if the water pipe is used one should be sure that it does 
not touch or pass near the gas pipe; a separate ground connection is 
preferable ; for a telephonic station it is best to use the water pipes as 
the return circuit. 

Death from a Lightning Stroke.-—A detailed account of a curious and 
interesting case is reprinted from the ‘‘ Lancet” in the Lond. ‘ Elec. 
Eng.,” Sept. 27. A man, with a companion, was killed instantly while 
passing under a tree, while his companion was unhurt; the lightning 
passed from a limb of the tree through him to the ground, tearing off some 
of his clothing and shoes, fusing some gold coins in his pockets, etc. ; 
the account seems to have been written by a physician who made the 
examination a few minutes after the accident occurred. 

British Association Meeting.—The running account including very brief 
abstracts of some of the papers, is concluded in the Lond. ‘ Elec.,” Sept. 
27. The English journals of that date reprint a number of the papers 
and addresses. All those on electrical subjects are or have been 
abstracted or mentioned in these columns under their respective head- 
ings. 

Biographical.—A short biographical sketchof Sigmund Schuckert, who 
died Sept. 16, and who was one of the pioneers and one of the largest 
manufacturers of electrical machinery in Germany, is given in the Lond. 
‘* Elec.,” Sept. 27. 

Treatment of Burns.— L'Ind. Elec.,” Sept. 25, states that according 
to the authority of Dr. Thierry, if a burn is treated by the external 
application of a saturated solution of picric acid, the pain ceases at once, 
no blisters will form and it will heal in four to five days; the yellow color 
which this acid gives to the skin, may be removed with boric acid. He 
suggests that a small quantity of picric acid should always be kept on 
hand wherever workmen are subjected to the possibility of being burned. 
Although not so stated it may be inferred that the treatment will be 
effective for burns caused by electric currents. 





Electricity in Plant Growth.—The ‘ Jour. of El’ty,” for September, con- 
tains a long article by Lieut. Stuart-Smith in which he suggests a reason 
for the great variation in the plant growth when there is but little apparent 
difference in the climatic conditions ; he also offers a possible explanation 
of the action of light in producing chemical decomposition. In con- 
nection with the first part he states that bare wires placed in the ground 
so that the current passing between them tends to pass through the roots 
of the plants, will greatly enlarge the roots of certain vegetables and the 
tops of others and he suggests that earth currents, such as are known to 
exist, might have such an effect on the crops ; a carefully kept record 
may possibly show that over a large area during some years these earth 
currents may be much above the normal while during other seasons they 
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may be much below and an examination of the crops might show heavy 
and light crops during those periods; sume correspondence has been 
found between crops and sun spots and he suggests that earth currents 
may be the cause as they certainly correspond with the activity of the sun. 
He then discusses at some length the effect of light on plants and 
offers an explanation of the action of light in producing chemical decomp- 
osition on the basis of a true resonance effect. 


The Aim of Laboratory Training.—‘ Elec. Power” for October con- 
tains an article by Dr. Stine on this subject. He limits himself to the 
electrical laboratory training and claims that the leading aim in such 
training is the cultivation of the judgment, not only in the adaption of 
apparatus as means to the desired end, but in the correct manipulation as 
well; he believes that such laboratory work should begin at once in the 
first year of the course and recommends a definite system in detail and 
outline. The specific aim of electrical laboratory training he considers 
is the direct preparation of the student for his professional engineering 
duties. 


The Journal of Electricity.—The monthly journal which has been pub- 
lished in San Francisco for some months, under the name of ‘‘ The Elec- 
trical Journal” has changed its name to ‘‘ The Journal of Electricity ”; 
this will enable it to be distinguished from the Chicago publication called 
‘* The Electrical Journal.” 


New Books. 


ETUDE SUR LE TRANSPORT DE L’ENERGIE A GRANDE DISTANCE PAR L’ELEc* 
TRICITE, ET SUR LES TRANSMISSIONS ELECTRIQUES PAR COURANT Con- 
TINU.—By Georges Dumont and Gustave Baigneres. Paris: A. Gre- 
lot. 114 pages, 77 illustrations. Price, $1.50. 


This is a reprint of a memoir presented by the authors to the Société 
des Ingénieurs Civils de France, in November, 1894. It is written in a 
manner suitable for perusal by constructing engineers, architects and 
manufacturers. In the first chapter long-distance transmission is alone 
considered. The respective advantages and disadvantages of employing 
direct, alternating and polyphase currents are discussed and illustrated 
by many numerical examples. In the second chapter the advantages of 
using electricity instead of shafting and belts in workshops are brought out 
and emphasized. Incidentally, the methods of constructing and winding 
dynamos and motors are explained. The third and last chapters are 
taken up with describing various plants where electricity is employed for 
transmission of power. 

POLYPHASE ELECTRIC CURRENTS AND ALTERNATE-CURRENT Morors. 
By Silvanus P. Thompson, D.Sc. 241 pages, 171 illustrations. London: 
E. & F. N. Spon; New York: Spon & Chamberlain. Price, $3.50. 

This volume, one of the Finsbury Technical Manuals, is the outcome of 
a course of four lectures delivered by the author at the Technical College, 
Finsbury, London, on the subject of polyphase currents, in the Autumn of 
1894. 

The book is divided into 15 chapters, about evenly divided between 
the theory and practical applications of the subject. It is copiously 
illustrated with excellent cuts. The description is technical, but clear, 
and expressed in a manner that should commend the work to the student. 
The history of the subject is fully dealt with, and an appendix upon the 
bibliography of the subject is very complete, occupying some 16 pages. 

It is only to be regretted that so excellent a book is marred by a 
lack of that logical order of sequence in the development of the sub- 
ject that is so essential to its ready comprehension by the student. This 
is perhaps owing to the fact that it has been compiled from lectures and 
was not written originally in book form. 

The book is unquestionably the best technical treatise on the subject 
which has yet made its appearance, and we can recommend it to the 
students who are desirous of becoming familiar with this rapidly growing 
branch of electrotechnics. 


ELECTRICAL MEASUREMENTS. A Laboratory Manual. By Henry S. Car- 
hart, M.A.,and George W. Patterson, Jr., M.A. Boston: Allyn & 
Bacon. 344 pages, 142 illustrations. Price, $2. 

This book presents a graded series of experiments for the use of sev- 
eral classes in electrical measurements. All of the experiments consist 
in quantitative measurements. The methods are those which time and 
experience have shown to be trustworthy. Modern methods, which the 
extension of practical electrical engineering has caused to be devised, are 
also introduced, as is evidenced by the frequent appearance of refer- 
ences to original sources. Specifically technical measurements, as, for 
example, the determining of the efficiency of the electrical motor, are 
intentionally omitted. The method of treatment, as a rule, is to first 
present the theory as the basis of a measurement, and then to describe 
and explain the operation of the apparatus to be employed in mak- 
ing it. A numerical example follows in many cases. No _ specific 
directions to the students are given, nor are any direct questions, 
intended to test the student’s comprehension of the subject, asked. The 
book has seven chapters, with the following titles: 1. Definition of Units 
and Their Dimensional Formulas. 2. Resistance. 3. Measurement of 
Current. 4. Measurement of E.M.F. 5. Quantity and Capacity. 6. 
Self-Induction and Mutual Induction. 7. Magnetism. The first chap- 
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ter contains nothing particularly original. The next four chapters are 
excellent. Good judgment has been displayed in the selection of mate- 
rial, and a student, who has once become thoroughly acquainted with the 
methods presented, will be in a position to determine any of the magni- 
tudes treated with the highest attainable accuracy. The standard cell 
deservedly plays an important part in many of the exercises, and could 
not be treated by a more capable person than Prof. Carhart. Chapter 6 
is very weak. The descriptions of the methods of measurement are good 
enough, but the theory is very incomplete and unfinished. Perhaps, when 
supplemented by the lecture course given at the University of Michigan, 
it is sufficient for the students at that place. But to the general reader 
and probably to students in other institutions the chapter will hardly 
prove lucid. 

ENGINEERING EpucaTIon : Proceedings of the Society for the Promotion 
of: Engineering Education, Brooklyn Meeting, 1894. Vol.II. Edited 
by Geo. R. Swain, J..O. Baker and L. B. Johnson. Columbia, Mo. 292 
pages. Price, $1.50. 

This society was formed at the close of the Engineering Congress in 
Chicago, in 1893, for the purpose of bringing together for an exchange of 
views persons engaged in or interested in the education of engineers. 
Methods of instruction, and even the subjects taught in engineering 
courses, have been changing rapidly. New ideas are continually coming 
to the front, experiments are being tried, not always wisely. Under such 
conditions itis most important that those interested, especially those 
who have to do with framing courses and devising methods, should take 
council together. The volume under review is the record of the views 
and ideas presented at the meeting of the society last year in Brooklyn 
by persons engaged in engineering instruction in different schools located 
in widely different sections of the country. There are few instructors who 
would not find in it some valuable hints. 

The president’s address deals with the questions—What, How, and Who 
to Teach. He might have added the other question, Whom to teach, and he 
would have opened the discussion upon nearly all the questions that 
would come under the consideration of the society. 

The paper following the president’s address deals with the last question 
under the head of requirements for admission. 

The requirements proposed by the author include laboratory work in 
botany, chemistry and physics; a thorough training in English, including 
an intimate acquaintance with some of the masterpieces of English litera- 
ture, and two years each in French and German, with the mathematics 
through analytical geometry. 

With the continual effort on the part of those in charge of the technical 
instruction to extend more and more the purely professional studies of 
the course, and, in order to find the time, to crowd out everything not 
professional, itis all important that English and modern languages should 
be required for admission. 

The reviewer most firmly believes that every would-be engineer should 
have, sometime, somewhere, a thorough training in English, and that the 
time so spent would be well spent in the professional school. It is better 
to omit some of the professional studies than not to have had a training in 
English at all. Those things that relate to his professional work 
he will be compelled to acquire out of school if not in it, but the non- 
technical subjects, if not acquired before leaving the professional school, 
will generally never be acquired, and the engineer who graduates with- 
out them will be handicapped through his whole career. 

But it is impossible in the space allotted to a review to touch upon all 
the matters brought before the meeting. Papers were read upon engi- 
neering degrees, upon courses of study, upon the importance of special 
subjects, upon methods of instruction, upon the equipment of laboratories, 
etc., etc. As already stated, few can read the papers without finding val- 
uable hints for their own work. 


Exhibitors at Montreal. 


The General Electric Company will make its usual excellent exhibit 
of street railway apparatus at the street railway convention at Mon- 
treal this week. The company’s headquarters are in St. Lawrence Hall. 
The exhibit comprises the following apparatus: Two G. E.-800 motors, 
mounted on a Peckham truck, to be operated in connection with elec. 
tric brakes by a B. A. controller. Behind this will be placed a panel 
switchboard, consisting of one 3,000 and one 1,o00-‘‘ Form K” generator 
panels; one station panel fitted with a 5,0co-ampere ‘‘ Form G-1” watt- 
meter for measuring total station output ; a 5,000-ampere illuminated dial 
ammeter ; one ‘‘ Form A” and one *‘ Form B” feeder panels ; two section 
switches; one 4,000o-ampere receptacle and one 6,o00-ampere receptacle 
with fuses. The company will also exhibit its triad of motors, the G. E. 800, 
G. E. 1,200 and G. E 2,000, in connection with the controllers for operat- 
ing each. Besides the foregoing, a circuit of arc lamps and a general 
assortment of overhead and other railway supplies will be shown. The 
exhibit will be illuminated by electric signs, and several interesting pic- 
tures will be displayed. 

General Electric interests will be ably caredfor by W. J. Clark, A. K. Bay- 
lor,R. H. Beach, T. Beran and J. McGhie, from the New York office; J. R. 
Lovejoy, W. B. Potter and H.C. Wirt, from the Schenectady works; F. 
W. Kimball, P. L. Saltonstall, C. C. Pierce and P. Hodges, from the 
Boston office; T. P. Bailey and F. N. Boyer, from Chicago; H. J. Crowley, 
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Philadelphia; F. H. Strieby, Cincinnati; S. W. Trawick, Atlanta, Ga.; 
F. C. Todd, Baltimore; A. D. Page, Harrison, N.J., and T. H. Fearey; 
Buffalo. 

The Westinghouse Electric & Manufacturing Company will be repre- 
sented as‘usual by a large delegation from its business and engineering 
departments, and have some highly interesting railway apparatus on 
exhibition. 

The Walker Manufacturing Company, of Cleveland, will show two 
trucks equipped with the latest type motors, several switchboard panels 
and a large number of miscellaneous appliances. The exhibit will be in 
charge of Messrs. Frank Billings, S. H. Short, W. H. Bone, R. N. Baylis, 
H. McL. Harding, B. M. Barr and several of its agents from different 
cities. 

Full information concerning rails and track construction will be fur. 
nished by the agents of the Johnson Company, of Lorain, O.; Mr. E. S. 
Nethercut, engineer for the Paige Iron Works, of Chicago, and Mr. W. A- 
Washburne, sales agent for the Cambria Iron Works. 

Eugene H. Munsell & Co., of New York; the Akron Insulator & Marble 
Company, of Akron, O., and the H. W. Johns Manufacturing Company, 
of New York, will each have able men on hand to explain the advantages 
accruing from the use of their respective types of insulating material. 
Charles E. Coleman will represent Munsell & Co., and Messrs. Issertel & 
Hatch will take care of the Johns interests. 

The Taunton Locomotive Works, of Taunton, Mass., will exhibit in the 
Victoria Rink several snow-plows of various types, and on the tracks of 
the Montreal Street Railway Company a sprinkler in active- operation. 
Mr. W. R. Billings, treasurer, and Messrs. Wendell and MacDuffie, sales 
agents, will be in charge. 

The exhibits of overhead line material, trolleys, motor brushes and 
kindred appliances will be exceedingly entertaining. Prominent among 
those having attractive displays of this character will be C. W. Hender- 
son, of C. W. Henderson & Co., Montreal; C. B. Price and Frank X. 
Cicott, of the Pettingell- Andrews Company, of Boston; C. K. King and J. 
F. Macartney, representing the Ohio Brass Company, of Mansfield, O.; 
H. J. Medbery, W. R. Mason, John B. Hoefgen, Jacob Wehdell, Jr., and 
R. L. MacDuffie, with ‘‘ Fiberite” specialties; James Partridge, president 
of the Partridge Carbon Company, of Sandusky, O.; George Whyte, 
representing the Badger Manufacturing Company, of Milwaukee; the 
Consolidated Car Heating Company,of Albany, N.Y., represented by James 
F. McElroy, consulting engineer, and H. N. Ransom and W. P. Cosper, 
sales agents; Biddle Arthurs, president of the Simonds Manufacturing 
Company, of Pittsburg; Charles B. Allyn and E. P. Avery, in charge of 
the interests of the Brooklyn Railway Supply Company, of Stamford, 
Conn. ; the Sterling Supply Manufacturing Company, of New York, repre- 
sented by Messrs. Carson, Kennelly, Whipp and Rumrill; the New Haven 
Car Register Company, represented by Messrs. Boyd, Bradley, Morrell 
and Loper, and the Philadelphia Electrical Equipment Company, repre- 
sented by Mr. E. T. Watt. 

The Standard Paint Company will have the merits of ‘‘P. & B.” ably 
expounded by Messrs. Gillespie, De Ronde and Shainwald ; Mr. E. W. 
Little will be on hand to advance the interests of the Interior Conduit & 
Insulation Company, and the Carpenter Enamel Rheostat Company will 
be represented by its vice-president, Mr. C. E. Carpenter. 

A number of companies which devote their energies to the manufac- 
ture of boiler room equipment will be represented, among them being the 
Sterling Company, of Chicago, whose interests will be in charge of F. A. 
Scheffler, New York agent; the Goubert Manufacturing Company, of New 
York, represented by H. M. Montgomery and Frank A. Thayer, and the 
Fuel Economizer Company, of Matteawan, N. Y., whose general manager, 
Mr. A. H. Blackburn, will show visitors his apparatus in practical opera- 
tion at the power-house of the Montreal Street Railway Company. 

Rail joints will be shown by the Falk Manufacturing Company, of Mil- 
waukee, Wis., and the American Rail Joint & Manufacturing Company, 
of Cleveland, O. ; 

Wires and cables will, as usual, form a large part of the total display, 
and in this department will be found Messrs. Doyle and Cockey, repre- 
senting the John A. Roebling’s Sons Company; the Messrs. G. L. and 
James R. Wiley, representing the Standard Underground Cable Com- 
pany; Mr. T. Hover and others explaining the merits of the New York 
Insulated Wire Company’s product; Messrs. Ackerman and Donohue, 
representing the American Electrical Works, and Messrs. F. W. Harring- 
ton and James W. Godfrey, looking out for the interests of the India 
Rubber & Gutta Percha Insulating Company. 

Car trucks, bodies, wheels, brakes and other car appliances generally 
will be liberally represented. Interesting exhibits will be displayed By 
the J. G. Brill Company, of Philadelphia, represented by Messrs. Brill, Cur- 
wen and Henlings; the John Stephenson Company, represented by Messrs. 
Daniel and John S. Pugh ; the Peckham Motor Truck & Wheel Company, 
represented by Messrs. Peckham, Crooke, Field, Wilkinson and Long ; 
the Barney & Smith Car Company, represented by Mr. William F. Boss ; 
the Graham Equipment Company, represented by Mr. John H. Graham ; 
the Tandem Brake Company, represented by Messrs. Wyman, Allen and 
Drugman ; the Standard Air Brake Company, represented by Mr. E. J. 
Wessels, general manager ; the Prouty-Noble Automatic Brake Company, 
of Chicago, represented by Mr. E. J. Noble; the Fulton Truck & Foundry 
Company, represented by Mr. W. E. Haycox; the Baltimore Car Wheel 
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Company, represented Mr. J. Paul Baker; the New York Car Wheel 
Works, represented by Messrs. Griffin, Smith and Mercer; the Griffin 
Wheel Company, represented by Messrs. Wellington, Newbert and 
Knickerbocker ; the Wason Manufacturing Company, represented by Mr. 
Louis C. Hyde; the E. T. Burrowes Company, represented by H. H. 
Russell, and Sibley & Co., representing the Composite Brake Shoe Com- 
pany. 


Welded Rail Joints. 


The déte noir of the railway track builder is the rail joint, and the prob- 
lem of mitigating or eliminating this evil has received no small amount of 
attention at the hands of railway engineers. A rather novel and interest- 
ing method of obtaining practically continuous rail construction is a 
process which has been introduced to some extent by the Falk Manufac- 
turing Company, of Milwaukee. This process consists, broadly, in casting 
a slug of iron around each rail joint. 

A portable furnace is employed, comprising a cupola and boiler, built 
in one, and mounted upon a truck. The pig-iron, fuel, etc., are- carried 
by a separate supply wagon. When the pig-iron has been reduced to 
a molten condition in the cupola, the abutting ends of the rails are 
enclosed in a mould and a sufficient quantity of the fluid iron to fill the 
mould is transferred thereto from the cupola by means of a regular mould- 
er’s ladle. The temperature of the metal when it goes into the mould is 
not less than 2,200 degrees F., which approximates the welding heat, 
so that the ends of the rails are firmly joined, giving continuous rail 
construction. 








Fic. 1.—CoMPLETED CasT-WELDED JOINT. 


The average joint fora 4%-inch rail requires 110 pounds of metal, 
which extends beyond the joint about 12 inches each way, as shown in 
Fig. 1. The metal required for joining a 9-inch girder rail averages about 
135 pounds. 

Itis claimed that this process results in smooth, solid tracks, and that 





Fic. 2.—MAKING THE JOINT. 


the joints do not crystallize or give any trouble after they are once estab- 
lished, and are so perfectly formed as to be unnoticeable. In St. Louis 
these joints are reported to have withstood wide variations in tempera- 
ture, ranging from 20 degrees below zero to over 100 degrees F. Sev- 
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eral miles of the St. Louis tracks are laid in country roads where the 
rails are partially covered with earth, but no trouble has been experi- 





Fic. 3.--CUPOLA AND FURNACE. 


enced from unequal expansion or contraction. A large number of these 
cast joints are also in use in Chicago, St. Paul and Minneapolis, where 
they are saidto have been eminently satisfactory. 


A Surface Conductor Railway. 


Among several patents issued a little while back to Mr. John H. Guest, 
of Boston, were two covering a somewhat peculiar electric railway system 
of the ‘sectional conductor” class. A contact rail, divided up into 
sections of any suitable length, is laid between the regular track rails, and 
insulated from the earth by a bed of suitable material; four of these 
sections constitute a block. At the breaks between blocks are located 
switching devices which are properly enclosed and may be placed below 
the surface of the ground, if desired, as would be the case with a city sur- 
face road. This device consists of a rotary commutating switch which is 
given a tendency to revolve by a coil spring, electric motor, or any other 
means, but is normally prevented by a pawl which engages with pins or 
teeth in the edge of the switch disc. There are ten of these teeth or pins, 
so that a single revolution of the disc is made in ten steps. The switch 
serves to make connection between the four rail sections of its block and 
the feeders, which are buried conveniently near the track. 

Assuming the switch to be in a position of ‘‘no current,” that is to say, 
it forms no connection whatever between the feeders and any of the four 
contact rails ; when a car comes to the block controlled by this switch, 
the collecting device on the car bridges over from the ‘‘ live” rails which 
are furnishing current to the motors to the rails of the section upon which 
it is just about to enter ; this energizes a magnet located in the box with 
the switch and which controls the pawl that prevents the switch from 
turning. The pawl is drawn by the magnet out of the path of pin No. 10n 
the switch disc and into the path of pin No.2, whichis one tenth revolution 
beyond, and thereby allows the switch to turn through 36 degrees, toa 
point where it forms a connection from the feeders to the first section of 
contact rail in that block. In turning thus far, however, the switch 
breaks the connection which supplies current from the first section to the 
pawl magnet, and the pawl is retracted by a spring, allowing the switch 
to turn through 36 degrees more, in doing which it makes a new connec- 
tion between the pawl magnet and the second rail section (which is, how- 
ever, not yet alive), but does not disturb the power connection between 
the first rail section and the feeders by which the motors are supplied with 
current. On passing to the second section of the block the same opera- 
tion is performed with respect to the second and third rail sections, and 
so on to the fourth and last section of the block. When the car reaches 
the end of this section and the contact rollers or brushes bridge over to 
the first section of the next block, the switch of the block just described is 
restored to its original position of ‘‘no current” for that block and the 
switch of the block ahead begins operations. It is obvious that as all the 
rail sections in a given block, except that occupied by the car, are entirely 
disconnected from the source of power, a car following cannot enter a 
block until the car ahead has left it, except by the momentum acquired 
previously. 

Another feature of the system is a semaphore signal which is located at 
each block entrance and is set at ‘‘danger” when the car enters the 
block, and restored to‘ clear” when it leaves that block, the current for 
the signal being controlled by the same switch that trarisfers the feeder 
connection from one rail section to the next. A gong is also provided which 
is rung when acar enters a block, thus calling the motorman’s attention 
to the semaphore so that he may be sure to note the position of the signal. 

A reversing switch is located at each switch-box, enabling an attendant 
to reverse the operation of the commutating switch so as to allow cars to 
run in the opposite direction if necessary. 

Mr. Guest had in operationin Brooklyn last week a model of this sys- 
tem, which worked with perfect smoothness. 
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A Three-Phase Transmission and Rotary Transformer 
Plant. 


The first attempt to adapt the three-phase system of power transmis- 
sion to the operation of an electric railway was made on the Norwich 
(Conn.) road. In this plant three-phase current generated at Baltic is 
brought over a distance of four anda half miles to Taftville, where, in 
the basement of the Ponemah Mills, it drives a synchronous motor which 
operates all the machinery in those mills and drives several direct-current 
generators, furnishing current for the operation of the Norwich Street 





Fic. 1.—Sus-STATION AT Eayr’s MILLs. 

Railway, as well as for that of a 4o-ton electric locomotive used as a 
switching engine in and around the Taftville Mills. Since this plant was 
installed .others have been built and operated at Sacramento, Cal. 
(described and illustrated in THE ELECTRICAL WORLD, Aug. 31, 1895), and 
at Lowell, Mass. 

In the latter plant three-phase current is generated at Lowell, and 
transmitted at a pressure of 5,500 volts to a point about midway between 


Nashua and Lowell, and to a sub-stationin Nashua. It undergoes at 
both these points a reduction of pressure by means of transformers, and 
a conversion by means of fotary converters from three-phase alternating 
current to a direct current of 500 volts E. M. F. 

The three-phase generating plant is located in the power-house of the 
Lowell & Suburban system, situated on Middlesex Street. It consists 





Fic. 2.—A BANK OF TRANSFORMERS. 


of three four-pole, 120-kw, three-phase generators, each of which is con- 
structed to deliver alternating current at one side and direct current at 
the other. The direct current is called into action only after the main 
power plant, consisting of six General Electric 200-kw, belt-driven railway 
generators, is shut down. 

The three-phase generators are connected by belts to a jack shaft, 
which runs the entire length of the engine room close to the wall. This 





Fig, 3.—View oF SWITCHBOARD, 
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shafting has been arranged to permit of any combination of engines and 
generators, the combinations being made by means of clutches, The 
generators are rated at 216 amperes. The three-phase current is gener- 
ated at a pressure of 360 volts, and passes to a bank of transformers of 
the General Electric air-blast type, which are cooled by a blast of 
air driven through them by a rotary blower belted to a one horse-power 
motor. 

From the transformers three-phase current issues at a pressure of 5,500 
volts, and is carried over insulated cables to a short distance outside the 
city limits, where it passes to ordinary three-phase line wires which run 
along the highway upon the same poles which carry the direct-current 
feeders. The three-phase wires are carried upon heavy wide petticoated 
glass insulators, set upon one side of the cross-arm, while the direct- 
current feeder cables occupy that part of the cross-arm on the other side 
of the pole. : 

About six miles from Lowell, and a mile and a half from Lakeview, ata 
place called Eayr's Mills, the first sub-station has been erected. This is 
a wooden structure divided by a partition into two rooms, the outer or 
that nearer the line being occupied by rotary converters and direct- 
current switchboards; the inner containing a bank of reducing trans- 
formers, also cooled by air blast, and a switchboard for the three-phase 
circuits. 

The three-phase current is brought into this building, from the pole 
standing nearest the station, over cables, to the transformers just men- 
tioned, and the pressure is reduced from 5,500 volts down to the original 
pressure of 360 volts. The current then passes into the outer room to the 
two rotary converters ; it issues therefrom, railway direct-current of 500 
volts pressure, and is carried to the direct-current feeders and trolley 
wires. 

The rotary converters are similar in appearance to the three-phase 
generators, having at one side collector rings, at which the three-phase 
current is received, and on the other side a regular commutator from 
which direct current is taken. 

From the two converters the s5o00-volt current is carried to the feeders 
and is fed into the trolley wires, toward Lakeview and Lowell in one 
direction and toward Nashua in the other, through a regular railway 
switchboard of panel construction. 

The sub-station at Nashua is identical with that at Eayr’s Mills. It con- 
tains two rotary converters, feeding part of the current into the main 
railway line from the Nashua end, and part into the city lines. 

The operation of the rotary converters has proven entirely satisfactory. 
The machines have been subjected to heavy overloads, sometimes run- 
ning at high overloads without detriment. 

The cars running between Lakeview and Nashua are of special make, 
and hold a place about midway between the steam railway car and 
the familiar street car. They are fitted with 16 benches, and are 
mounted upon two independent trucks. Each car is equipped with two 
G. E.-800 motors, handled by ‘‘ K 2” controllers. 

The ‘‘ K 2” controller is a modification of the familiar ‘‘ K” controller, 
intended for use with the higher speed motors which are now required 
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for street railway service. The modification consists chiefly in the intro- 
duction of an additional resistance point to secure smoother acceleration 
both in the series andin the multiple positions. 

A cast cylinder has been adopted for this device in place of the type of 





Fic. 4.—TuHeE ‘‘K2” Conrro ier. 


cylinder used with the ‘‘ K” controller, as the newer form presents advan- 
tages in wearing qualities. The ‘‘K 2” case is very slightly larger than 
the ‘‘K2,” but most of the working parts of the two controllers are 
identical. 





Fic. 5,—INTERIOR OF ROTARY CONVERTER Room, 
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The Adams-Bagnall Arc Lamp. 





Last Spring an article appeared in these columns announcing the for- 
mation of the Adams-Bagnall Electric Company, of Cleveland, O. Not a 
word has been heard from this company since the date mentioned until 
very recently, but an inspection of the accompanying cut will suffice to 
show that the company has not been idle. The expression, ‘‘ arc lamp,” 





AN ORNAMENTAL Arc Lamp, 


has always seemed to carry with it an idea of ungainliness, the device 
having little in its appearance to commend it. The Adams-Bagnall Com- 
pany, however, seems to have determined’ to remove the stigma by pro- 
ducing a piece of apparatus which will not only operate satisfactorily, 
but be attractive to look upon. 


The ‘‘ A-B” arc lamp is only 32 inches long over all and burns from 14 
to 18 hours. It is a single-carbon lamp with only one side rod, which 
causes one shadow only to be thrown. This shadow can be directed 
against the pole or building, leaving the light intended for the street 
entirely unobstructed. 

A valuable feature in the mechanism of the lamp is in the cut-out. It is 
well known that there are many lamps which operate and cut-out perfectly 
at any reasonable number of amperes, provided the lamp has been pre- 
viously adjusted for said numbers of amperes. The ‘“‘ A-B” lamp, it is 
claimed, will operate and cut-out perfectly at any number of amperes from 
five to ten without any adjusting whatever. This feature renders it pos- 
sible for the station manager to run either 1,200 or 2,000 candle-power 
lamps as suits his convenience, with the change of nothing except the 
ampere output of his dynamo. 

Another decided point of merit is the fact that the series lamp can be 
changed instantly into a constant-potential lamp, or into an alternating- 
current lamp by simply an exchange of spools. All of the working parts 
of each lamp are mounted on one frame which is attached to the lamp 
casing by a single bolt and nut. By loosening this nut'the working parts 
of one style of lamp are removed and those of another substituted. One 
style of lamp only need be carried in stock by the station manager and 
with the addition of several kinds of spools he will be prepared to furnish 
a lamp for any kind of circuit. 

The ‘‘A-B” lamp is finished in black japan, yellow brass, oxidized 
copper, oxidized brass, seventeenth century brass, oxidized silver and 
aluminum, so that the lamp can be’ used in a parlor if desired, it being 
possible to match any style of gas fixture or decoration. The casing 
being of cast iron makes the lamp look solid and gives the ornamentations 
on same a substantial appearance. 

An iron hanger board is furnished with the ‘‘ A-B” lamp, which is also 
a product of this company. This hanger board is arranged to cut out of 
circuit its lamp should anything happen to the latter, thus maintaining 
the main circuit irrespective of any accidents which might happen to the 
lamp. 

The ‘‘ A-B” lamp is the direct result of several months of close study 
and application by the engineering staff of the Adams-Bagnall Company 
headed by Mr. T. E. Adams, the inventor of the Brush-Adams lamp. 

The officers of the Adams-Bagnall Electric Company are as follows : 
Chas. G. Hickox, president; Geo. W. Howe, vice-president and treasurer; 
L. H. Rogers, manager; S. E. Cox, secretary, and C. W. Phipps, superin- 
tendent. 


A Heavy Grinding Machine. 


The accompanying engravings represent anew grinding machine which 
has just been brought out by the Diamond Machine Company, of Prov- 
idence, R. I. Fig. 1 gives a face view of the machine and Fig. 2 the side 
view. 

As will be seen from the illustration, the machine has an unusually 
heavy base and a massive bed and overhanging arm, which secure rigid- 
ity and steady running. The bed is provided with mechanism for auto- 
matically handling the table, which may, however, be thrown out of gear, 
if desired, and the table worked by the hand wheel on the front of the 
bed. Adjustable stops are provided to limit the stroke to any desired 
length, or the lever in front of the machine may be used to stop and start 
the table instantly at any point desired by the operator. 





Fic. 1.—FRONT VIEW OF GRINDING MACHINE, 


The machine will grind the surface of its own table, thus insuring the 
accuracy of all work done upon it. The emery wheel spindle is large in 
proportion to the diameter of the wheel, and is provided with selt-oiling 
bearings of ample length and diameter. “The outer bearing of bronze 
carried by the overhanging arm, has a self-oiling box to keep the oil from 
the work. 
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The emery wheel is raised or lowered by a hand-wheel and worm gear 
to give proper setting to the cut to be taken and is capable of a very fine 
adjustment. Graduations onthe hand-wheel indicate the amount of this 
movement. The emery wheel has self-regulating cross-feed in both 
directions, with adjustments to secure the length of feed as desired. The 
feed is arranged to shift at one or both ends of the table, thereby econo- 
mizing greatly in time over a planer or milling machine, which cuts one 
way only. A guard is puton and around the table so that water may be 
used if desired, and an automatic pump is furnished when ordered. 





Fic. 2.—SIDE VIEW OF GRINDING MACHINE. 


The machine here shown will grind the surface of a piece of work 48 
inches long, 12 inches wide and 9 inches thick. A double countershaft is 
provided carrying a drum for driving the emery wheel and step cones, 
giving three speeds for operating the table. The dimensions of the 
machine are as follows: Diameter of emery wheel, 12x 14 inches; height 
of table from floor, 34 inches; diameter of spindle in bearings, each, 2%4 
inches; diameter of spindle between flanges, 114 inches; length of spindle 
bearings, each, 6 inches; floor space required, 40 x 44 inches; speed of 
countershaft, 350 rev. per minute; weight, 4,000 pounds. 


~ Underground Conduit System for Electric Railways. 


The great success of iron-armored conduit under all of the conditions 
thus far encountered in its numerous applications has led the Interior 
Conduit & Insulation Company, of New York, to perfect a system for its 
employment in electric railway underground distribution. All of the 





Fic. 1.—JUNCTION Box, 


details have been carefully worked out for the specific purpose in view, 
many years of experience in conduit work enabling difficulties to be 
thoroughly appreciated and skillfully met. 

A cross-section of a seven-duct conduit is shown in Fig. 2. In process 
of laying the sections of ducts are telescoped one within the other, thus 
affording a double wall of insulation. Fig. 1 illustrates a cast-iron junc- 
tion box for use at street intersections, or at intervals averaging 500 feet. 
The box is fitted with a double cover, the inside one having a covered top 
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and a machine-faced ring on the opposite side, the corresponding receiv- 
ing flange of the inner box being also machined to a true surface; 
between these surfaces is interposed a rubber gasket, the cover being 
finally secured by stud bolts, thus making a joint as tight as required in 
steam fitting. The top of the box is set flush with the street paving; the 
outside cover being extra heavy-ribbed, abundant protection is given 
against damage from street traffic. The box is specified to set ona 





Fic. 2.—Cross-SECTION OF CONDUIT. 


substantial foundation of plank or masonry, according to the character 
of the soil, and surrounded with sand or fine gravel. The annular pocket 
about the top of the box affords ample facility to keep the inside cover clear 
of water by drainage through the surrounding sand or gravel. Fig. 3 
illustrates the method of connecting and distributing cables inside the 
junction box. With these boxes at intervals of 500 feet, cables of, this 
length are readily drawn in or removed, without disturbing the re- 
mainder of the system, and great convenience for testing offered. 


Street Car Woodwork. 


To meet the demand of a great many companies that prefer to make 
their own cars, a New York manufacturer is now supplying the necessary 
woodwork. This makes it possible for the companies to follow out their 
preferences in this respect with a minimum amount of work. When 
the material is shipped ‘‘knocked down” the freight charges are very 
much reduced, as only 10 per cent. of the space occupied by a finished 
car is required. ‘The several parts are readily assembled, and if care is 
taken that the joints are properly white-leaded, the durability of the 
cars is insured. It has been claimed that an advantage exists in building 





Fic. 3.—CABLE TERMINAL CONNECTORS. 


cars in this way, as the woodwork may be inspected carefully before 
it is painted, and that the work of assembling the parts can readily 
be done by the men who are ordinarily engaged in repair work. The 
statement is also made that most street railway companies have sufficient 
shop room for assembling the cars, so that no provision in this respect is 
ordinarily required. It is explained that a very considerable saving in 
the cost of rolling stock can be made by the purchase of the parts and 
assembling them in the manner described. 
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Sinancial 3ntelligence. 


THE ELECTRICAL STOCK MARKET. 





NEw YORK, Oct. 12, 1895. 


ERIE TELEPHONE strengthened some this week, probably on account of 
the publication of the company’s August statement, which shows an increase 
in net earnings of $3,065.65 as compared with August, 1894. The stock imme- 
diately advanced, though there was not any noteworthy trading. 

LONG ISLAND TRACTION COMPANY’S more general system of trans- 
fers recently inaugurated is reported to have increased the traffic from 3 to 
8 per cent., and when the repairs to the roadbed, which the company is now 
making, have been completed, it will doubtless be still further increased. 

WESTERN UNION’S annual report also had a strengthening effect upon the 
stock. The report for the fiscal year ended June 30 gives the surplus, after 
satisfying interest, sinking fund and dividend claims, as being $319,029 greater 
than in 1894. All the directors remained unchanged, except for the election of 
Ww. F. Cochran to fill the vacancy caused by the death of Percy Pyne. 

ELECTRICAL STOCKS. 


Par. Bid. Asked. 
Chteete GO COMI ore os boc co vcc bby ne ses ccvceetus 100 120 125 
Edison Electric Il1., New York... ..ccsccoccccccccccccccs 100 99 101 
- as OF BN Rc icvevevansectcncceccehies 100 110 115 
"= " OS NGS cant newt sobocnsadesivceee 100 ee 152 
“ “ ae. ree 100 oe 115 
Binney Ore MING oii incss cs nts escteccesesonesscvcces 100 13 15 
Electric Storage Co., Philadelphia...................5- 100 65 65% 
Hlectric Storaae, PTSE cnc s cece scccccceweccvesseeccovase 100 68 
Ce I ae ae ns cerca cc ge cee 5 ish tadeune.ne bain 100 37% 38 
COE TOU INE 5 iis cos cceunsccdacecesvccncsevecs 100 67 68 
Westinghouse Consolidated, COM...........eseeeeeeeee 50 35% 36 
. ” Ricinus odes catadeons 50 55 5514 
‘ BONDS. 
WAiscts Winctres Tii., WOW OE Mies vccascccvcevccccistess 105 105% 105% 
Edison Electric Light of Europe..............cseeeeees 100 75 85 
GOOFS TENOGNE TO leg Ge Bh os 6. 600s escccdivecesssecce 100 a 90% 
TELEGRAPH AND TELEPHONE. 
Amariont Teall TeleBROGeG svc ccs scccec cece: cvcvcccvecss 100 199 200 
American District Telegraph...........csccccccssccces 100 35 40 
American Telegraph & Cable..........cccccccessescece 100 96 a 
Central & South American Telegraph.............. ees 100 117 120 
COMRMOTOIRE COBURG ees oo caceccescccceereuencecescvcvecs 100 150 rs 
+Erie Telephone ...... tebe sean eae bhbes cbnccesesecesas 100 67% 67% 
Gold & BLOG, Feehan kno odsnces cs ccisnvcevvtens eee 800 105 me 
Now Bngiand TEIPPMORG.cececccseccccrecssccccvivcesee 100 89 89% 
Postal Telegraph-Cable ........... cake Gate awe as ea been 100 63% on 
Wr OURS Ere INS vines a.05 200 vaenandecéccécens 100 92% 93 
ELECTRIC TRACTION STOCKS. 
atti r Park ccnp ehccncackoceueandecedacreicecs 25 18% 19 
Binghamton RR. Com,..........0-e00: a kaReusetes beeees 100 100 ae 
Brooklyn Traction, .:......sccccsccccocs eneeereeees eses 400 14% 16 
- - Rc 5 ih Shed eatbanss abode ecbeuewns ae 100 63 66 
Brae aa neti ieee s ccacnsecensrocstcnesascacesené 100 84 86 
Cleveienid CIty RYin cc ccccscvevccccsceerccccccencencsves 100 69 70 
Chor eUEIRY coins vcbssbns beta ncsdescsetsecdses 100 * 59 60 
Col wieeieh SBC. RF. ccc ccescncevovccvctsnncsace seeseveces 100 55 57 
Consolidated Traction of N. J ....... ceacenerndevaxs aa 25 Fs 
Electric Traction, Philadelphia ............ .. tee 50 74% 75% 
FEGGRORWTIES cscs sce cereces debhoshenskebeddeedeseka’ 100 4 56 
Long Island Traction, all pd.... ...... wcccccccccesces 100 19% 20 
COT ts Ts I ic ok cbc cK Sabin cacnbe cgasvaccensne 100 37 39 
WS Es waes datnde* eeedeseehsene ts aennee 100 87 88 
New Orleans Traction....... paenedvakeucc bees) 20 abiews 100 20 22 
“ “6 Es cactuan coke foamnes oh eteehere 100 73 76 
Nord BORE TIMER oa: ccccdcvcccanccnnnsarccessondes 100 37 38 
" - ME. sis caocenss tpaseas aes 4 ale 100 89 g! 
People’s Traction $30 pd..........c0e ceoscccescccccees 25 68 684% 
PR IRIE. oc actcs due ves cecseccccsccedsccnves 50 84% 85% 
ON PPT ree Sbeitiuadeves ose 35 38 
Union By. (RIUGRIOQDGFTY). .cccdccccenccesctcccces oneere 100 112 115 
Woek Tila MOR oeasovccccéccvas ee hae ihubhtaveeaaes 100 71 71% 
oe POR bce nce kegedOeba star hedesbhes S=n5 100 89 go 
Worenetar SU iaadacs ko 0 0sc0eusecsanucese eiebhsaon 100 17 18 
* “ Pica s ck swans ceUbhene 060 besegeeee 100 88 gl 
BONDS. 
Buffalo St. Ry. 18t COM. sB.csscccccccccccecccosscveccese 100 108 110 
*Binghamton Railway Co, 5S........eseseeceseeeeeeese 100 99 100 
Cleveland Elec. Ry. rst mtge 55S..........+. Sdeshoscene 100 103% 104% 
OE. Gita TEs BE Sire cndivc css secedccncessedecss 100 100 102 
Pi TEs BEF: WOE Mic iec veces ci gecesseesieerre secs 100 102% 104 
SERN By We EIN Gh on ct anna visocesesenesocsensvens 100 105 108 
*Westchester Electric rst mtge 58.........e0eeee eee 100 98 101 


* With accrued interest. 

t Ex-Div. 

THE TRACTION MARKET displayed a decidedly better feeling this week 
and a general advance has been the result. Rumorsof the lease of the Atlantic 
Avenue Railway, by the Nassau Electric Raiway, caused the securities of the 
Brooklyn Traction Company to advance sharply. The preferred stock closes 
at 63 bid and sales of the common are reported at 15. Very little stock changed 
hands on the advance, however, and there appears to be a scarcity of it at 
present prices. The declaration of a dividend of 1 per cent. and the September 
statement of earnings caused Columbus Street Railway stock to advance 
slightly. Including this dividend the company has paid 4 per cent, for the 





year, while in 1894 only 3% per cent. was distributed to the stockholders. The 
gross earnings for the month were $65,800, a gainof $6,787, and the net were 
$2,644 above last year. The increase in operating expenses is due to the fact 
that the company is repairing the roadway between its tracks on Main Street 
which thoroughfare has just been repaved by thecity. The operating expenses 
in consequence are likely to increase for some months to come, but this is more 
than counterbalanced by theincreasein gross. The net earnings for the nine 
months ending Sept. 20 have increased $19,983. 


Special Correspondence. 


New York NOTEs. 


Office of THE ELECTRICAL WORLD, | 
253 Broadway, NEW YORK, Oct. 12, 1805. § 


THE WILSON ELECTRIC COMPANY, of New York City, has been incor - 
porated, to manufacture telephones and all kinds of electrical machinery, etc.; 
the capital is $1,500, and directors are William C. Wilson, 25 Bradhurst Avenue, 
George B. Bates and Henry C. Issertel. 


MR. JOSEPH SACHS has been appointed an inspector to the New York 
City Bureau of Electrical Appliances. Mr. Sachs’ acquirements render him 
eminently capable of discharging the duties of his new position in a highly 
satisfactory manner, and the bureau is to be congratulated upon having 
secured his services. 

J. H. BUNNELL & CO., the “old reliable,”’ say that while the status of trade 
cannot be characterized as booming or promising any startling improvement, 
there is no good ground for complaint, business with them showing a com- 
fortable steadiness which is much preferable to a more active condition accom- 
panied by uncertain collections and kindred annoyances. 


H. B. COHO & CO. are installing in the New York Herald Building, Thirty- 
fifth Street and Broadway, four 60-kw multipolar Eddy generators of the 
latest type. The machinery in the Herald Building is run almost entirely by 
electrical power, and the generators will be required to do very severe ser- 
vice. Messrs. Coho & Co., however, entertain no fears regarding the results. 


W. H. MACKAY, local manager for the Columbia Incandescent Lamp Com- 
pany, is finding no trouble in daily increasing the uumber of Columbia lamps 
in active service. He reports the sale recently of several thousand lamps for 
export to South America, and barrel orders in rapid succession from local 
customers are regarded as matters of course. Mr. Mackay is energetic and con- 
servative, and is making his qualifications felt among the trade in this vicinity. 

CHAS. H. WATERMAN, Havemeyr Building, who is disposing of a large 
stock of electrical goods for the assignees of Francis R Upton, has been kept 
busy attending to the wants of seekers after bargains. The stock includes 
brand-new arclamps of all descriptions, and carbons for every class of ser- 
vices, and as it is rapidly diminishing, it would be wise for those who have not 
taker advantage of this opportunity to bestir themselves if they would not be 
left out entirely. The lamp list includes those for both alternating and direct- 
current constant-potential circuits, focussing lamps and lamps for regular 
series circuits, and the carbons comprise foreign and domestic products of all 








kinds. 

BONUS FOR RAILWAY EMPLOYEES.—President Clinton L. Rossiter, of 
the Brooklyn Heights Railway Company yesterday issued this notice to the 
conductors and motormen: ‘The board of directors of this company has 
authorized the setting aside of $10,000 to be divided among all conductors and 
motormen in service this date and who between now and May 1, 1806, shall have 
had no accident causing either injury or damage to persons or property, and 
who have not been suspended for violation of the company’s rules. The man- 
agement desires to impress upon the employees that the success and prosperity 
of the company depend upon safe, regular, and quick car service, together 
with courteous treatment of the public by its employees, and the payment of 
this amount is authorized in the hope of securing more efficient and conscien- 
tious service on the part of both conductors and motormen, and thus improving 
the service on the company’s lines.’’ This is an example worthy of emulation 
by other railway managers, 


NEw ENGLAND NOTES. 


Branch Office of THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., » 
BOSTON. MASS., Oct. 12, 1895. 


THE THOMPSON-BROWN ELECTRIC COMPANY is removing to-day 
to its new store, 125 Pearl Street, and will celebrate in its new quarters next 
Thursday evening, Oct. 17, its first anniversary, to which invitations generally 
are extended to its friends and patrons. 

MESSRS. MURDOCK & TABER, 185 Franklin Street, manufacturers of 
telephones and telephone specialties, have recently been compelled to increase 
their factory space and facilities generally through new machinery, in order 
to take charge of increasing business. Messrs. Murdock & ‘Taber are both 
young men, well up in their business, energetic and pushing, and deserve the 
success with which they are meeting. 
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OcTOBER 19, 1895. 


PRESIDENT H. C. HAWKS, of the Anchor Electric Company, has just 
returned from a few weeks’ business trip to the principal western cities, par- 
ticularly to the agencies of his company. Like the model sportsman. whenever 
Mr. Hawks goes off on an expedition of this kind he usually captures “ good 
game ” from the start, and this trip was by no means an exception—in fact, he 
says it was the best trip he has made in the interests of his company, and that 
business generally is showing fresh and wonderful activity. 


THE NORTH SHORE TRACTION COMPANY elected the following 
board of directors last week: Isaac W. Seligman, C. C. Cuyler, Walter Lutt- 
gen, Frederick Strauss, E. Lehman, Frederick Edey, C. M. Wicker, J. W. Hen- 
ning, of New York; E. W. Clark, Jr., and J. P. Illsley, of Philadelphia, and 
Gordon Abbott, of Boston. There has been little doing in the securities in 
this market since they were listed in Boston last week. The Lynn & Boston 
Railway (controlled by the North Shore Traction Company) intends equipping 
the Beverly & Danvers road with electricity, which they have just received 
permission to do. 

THE NEW ENGLAND DELEGATION tothe Montreal convention, num- 
bering all told between 50 and 60, and many of whom were accompanied 
by their wives, left by special train at one o’clock to-day from the Union 
Station, Boston. The magnificent vestibule cars ‘‘ Venice’? and ‘“ Sultana,” 
two other cars and a baggage car comprised the train. The party will stop off 
at the Fabyan House, remaining there to-night, Sunday and a part of Monday, 
enjoying the magnificent scenery of the White Mountains through drives, etc., 
and leaving there Monday in time to reach Montreal between six and seven 
o’clock in the evening. The delegation is under the direct charge of Mr. 
Charles S. Clark, secretary of the Massachusetts Street Railway Association, a 
host in himself and thoroughly familiar with all methods that will contribute 
to comfort and pleasure during the journey. 


WESTERN NOTES. 


Branch Office of THE ELECTRICAL WORLD, } 
936 Monadnock Building, > 
HICAGO, IIL, Oct. 11, 1895. \ 
ROTH BROS. & CO. are almost submerged with large orders from Europe. 
Mr. Roth is confident that the much-needed boom is near at hand. 


MR. E. M. BARTON, president of the Western Electric Company, is slowly 
recovering from the injury he received while out driving last Summer. 


EDWIN O. WAYMIRE, secretary and treasurer of the Dayton Fan & Motor 
Company, of Dayton, O., was in Chicago this week and reported a marked 
increase in the business of his company. 


THE PUMPELLY-SORLEY STORAGE BATTERY COMPANY has closed 
a contract for storage batteries to operate the Rowell-Paths safety stop system 
of the Metropolitan Elevated Electric Railway of this city. 


THE AMERICAN ELECTRIC FUSE COMPANY has devised and is now 
putting on the market an exceedingly efficient wire connector. It is designed 
to make an absolutely air-tight joint and without heat or solder. 

THE ELECTRIC STORAGE BATTERY COMPANY, through its Chicago 
office, has sold a battery of chloride accumulators for night lighting to the 
Insane Asylum of Arizona, at Phoenix, Ariz. This battery will be used in con- 
junction with electrical machinery furnished by J. Holt Gates. 

THE MOON MANUFACTURING COMPANY is meeting with great suc- 
cess under the management of Mr.H. E. Procunier, in manufacturing the 
Knapp anrunciator, which hasa five years’ standing reputation for its reli- 
ability and elegant appearance. The company has yet to hear of the first 
instance of another annunciator displacing the Knapp. 

THE SUNBEAM INCANDESCENT LAMP COMPANY has perfected a new 
process for engraving incandescent lamps which renders it possible to 
engrave lamps, at a small additional charge, with any special design desired, 
either photograph, cut of a building or any ornamental design. Several stores 
in Chicago have already been fitted up with these ornamental lamps, and they 
present a very handsome appearance. 

TELEPHONE SUIT.—A move in the Bell Telephone Company’s policy of 
war against the opposition telephone companies was made in the United 
States Circuit Court on Oct. 7, by a suit brought by the Western Electric Com- 
pany against the Western Telephone Construction Company, praying an 
injunction restraining the defendant from using in its telephones the hook upon 
which the ear-piece is hung. An accounting is also prayed. The patent alleged 
to have been infringed has not less than three years to run. Nearly all the 
opposition companies in the country use a device closely resembling the Bell’s 
in appearance and said to embody the same principles. The present suit is 
therefore an important test case. 


MR. J. E. KEELYN, president of the Western Telephone & Construction 
Company, left last week on an extended business trip through Pennsylvania. 
He is meeting with great success, and reports having closed a contract 
for one entire exchange outfit for Latrobe, Penn., and has received an order 
for a 400-drop switchboard from the Lynchburg Telephone Company, Lynch- 
burg, Va. Other recent contracts closed by the company are the following : 
The Indiana Telephone Company complete outfit of telephones and switch- 
boards for its entire system, connecting up 35 points in Pennsylvania; the 
Marquette County Telephone Company, Marquette, Mich., a 300-instrument 
exchange system ; Ishpeming (Mich.) Telephone exchange, switchboard. 

MR. L. A. FARNSWORTH, manager for the Automatic Circuit Breaker 
Company, No. 937 Monadnock Building, is distributing a very neat and attract- 
ive catalogue, entitled ‘“ Protection for Sale.’’ The opening pages give a few 
words regarding the company’s business, and call the trade’s attention to the 
fact that the company does not want one of its instruments in use that is not 
giving perfect satisfaction, so that at all times they may be referred to and 
know that the purchaser will endorse them in every way, and if one of these 
instruments is not proving entirely satisfactory the makers wish to be notified 
at once. Following this are a few pages emphasizing the protection to elec- 
trical apparatus by the use of automatic’circuit breakers over the uncertainty 
or entire lack of protection heretofore obtained by the use of fuses. The 
catalogue contains good engravings of the different styles of circuit-breakers 
manufactured by this company, for both direct and alternating currents. The 
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closing pages dwell on the special car circuit-breaker and lightning arrester, 
both for station, car and line service. The catalogue is most complete in its 
line, the sizes being given of each instrument, together with the number and 
telegraphic code of same for the benefit of customers in ordering. 





General Views. 


NEW INCORPORATIONS. 


THE GARRETT WATER COMPANY, Garrett, Ind., capital stock $20,000, 
has been incorporated for the purpose of furnishing water and electric light, 
The promoters are S. L. Fryer, J. A. Clevenger and Wilbert H. Hershberger. 

THE McBRAIR ELECTRIC HEATING COMPANY, Middletown, N. Y., has 
been organized to make and set up electric heatingapparatus. The promoters 
are H. C. McBrair, T. E. Hayes, H. M. Hayes, Middletown, N. Y. Capital stock 
$2,000. 

THE SUNSET ELECTRIC COMPANY, Swanton, Vt., has been organized 
to manufacture and sell heat, power and artificial light. The incorporators 
Pt E. W. Jewett, A. L. Ferris and J. B. Jewett, Swanton, Vt. Capital stock 

15,009. 


THE ARCHBALD ELECTRIC STREET RAILWAY COMPANY, Archbald, 
Pa., has been organized to build a street railway in Archbald, by James Kane, 
Winton, Pa. ; Edward Munley, Archbald, Pa., and Michael J. Moran. Capital 
stock $30,000. 

THE VANDERGRIFT WATER COMPANY, Vandergrift, Pa., capital 
stock $1,000, has been formed to operate an electric light plant. Those 
interested are S. H. Vandergrift, George Mercer, Jr., and Vergyl Preston, 
Pittsburg, Pa. 


THE ELECTRIC ARC LIGHT COMPANY, New York City, N. Y., has 
been formed for the purpose of dealing in electrical appliances. The pro- 
moters are Lionel Sutro, L. B. Marks, H. C. Skelly, New York City. Capital 
stock, $100,000. 

THE DES MOINES HEATING COMPANY, Des Moines, Ia., capital stock,: 
$100,000, has been incorporated by M. P. Turner, J. S. Polk and C. B. Hipper, 
for the purpose of purchasing, building, maintaining and operating steam and 
electrical plants. : 

THE CHAMBERLAIN ELECTRIC LIGHTING COMPANY, Chamber 
lain, S. D., capital stock, $10,500, has been formed to operate an electric light 
plant. The promoters are C. D. Tidrick, W. L. Montgomery, C. W. Pitts, 
Chamberlain, S. D. 


THE WILSON-BATES ELECTRIC COMPANY, New York, N. Y., has 
been formed to makeand sell electrical or magnetic machinery, devices, etc. 
The incorporators are W. C. Wilson, C. B. Bates and H. G. Issertel, New York 
City, N. Y. Capital stock $1,500. 

THE CLEARFIELD ELECTRIC LIGHT, HEAT & POWER COMPANY, 
Clearfield, Pa., has been incorporated for the purpose of supplying electric 
light, heat and power. Those interested are H. A. Kratzer, J. F. Powell, C. S. 
Hughes, Clearfield, Pa. Capital stock $5,000. 

THE JOLIET ELECTRIC LIGHT, HEAT & POWER COMPANY, Joliet, 
Ill., capital stock $100,000, has been formed to construct, maintain and operate 
gas and electric light, heat and power plants. The incorporators are J. E. 
Sutherland, L. J. Highland and John S. Ward. 

THE SUBURBAN ELECTRIC LIGHT & POWER COMPANY, East 
Orange, N. J., has been incorporated to produce and furnish electric light and 
power. The incorporators are William H. Allen, S. Walton Freeman, Jerome 
D. Godney, East Orange, N. J. Capital stock $200,000, 

THE ENCLOSED CARBON LAMP COMPANY, Ironton, Ohio, has been 
formed to manufacture, buy and sell all kinds of electrical machinery, 
appliances and supplies. The incorporators are J. R. Cook, E. T. Bixby, C. H. 
Moore, J. W. Slater, Lester Keller. Capital stock $50,000. ; 


THE CITIZENS’ LIGHT, HEAT AND POWER COMPANY, Columbus, 
O., has been incorporated to establish and maintain an electric light plant. 
The promoters are Charles S. Knight, Thomas Cooper, David C. Beggs, Ronald 
T. McDonald and Ralph R. Rickly. Capital stock, $200,000. 

THE AUTOMATIC BATTERY COMPANY, Louisville, Ky., has been 
incorporated to manufacture, purchase and sell electrical batteries and other 
medical appliances and remedies. Those interested are W. N. Webb, John 
Tierney and Warfield Webb, Louisville, Ky. Capital stock $5,000, 

THE CHICAGO ELECTRIC STREET RAILWAY COMPANY, Chicago, 
lll., capital stock, $5,000,000, has been organized for the purpose of constructing, 
equipping and operating street railways and subways in the city of Chicago. 
The promoters are Sherman D, Parnia, John Parrott and O. W. Larson. 

THE IRONDEQUOIT AND LAKE SHORE ELECTRIC RAILWAY COM- 
PANY, Rochester, N. Y., has been formed to build and operate an electric 
street railway. Among those interested are E. O. McNair, Warsaw, N. Y.; A. 
L. Johnson, J. A. Tom, George Wilson, Rochester, N. Y. Capital stock, $100,000. 

THE MUNSON ELECTRIC CONDUIT COMPANY, Davenport, Iowa, 
capital stock $1,000,000, has been organized to manufacture, buy, selland do a 
general business in goods and appliances, and to construct electric railways. 
The incorporators are John H. Munson, James F. Merritt and William F. 
Robert. 

THE OWOSSO & CORUNNA ELECTRIC STREET RAILWAY COyY- 
PANY, Owosso, Mich.; capital stock $50,000, has been formed to construct, own 
and maintain street railways. The promoters are James H. Edmunds, Cape 
May, N. J.; Irene D. K. Ralph, Lancaster, Pa.; Willis R. Armstrong,. Phila- 
delphia, Pa. 

THE PUERTE PADRE COMPANY, Jersey City, N. J., capital stock 
$1,000,000, has been formed for the purpose of building steam and electric rail- 
ways and promoting other enterprises. The promoters are Edmund F. Hard- 
ing, Brooklyn, N. Y.; Joseph J. Schmidt, New York City, and Thomas F. Len- 
non, Stapleton, S. I. 
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THE MEDWAY ELECTRIC LIGHT & POWER COMPANY, Medway. 
Mass., has been formed for the purpose of manufacturing and selling 
electricity for light, heat and power. Those interested are E. Cutler Wilson, 
Henry E. Bullard, Clarke P. Harding, John D. Shippee and Daniel S. Wood- 
man. Capital stock $10,000, 


THE CROTON VALLEY ELECTRIC RAILWAY COMPANY, Cortland, 
N. Y., has been organized for the purpose of building and operating a street 
railway four miles long in Westchester County, Those interested are John 
McNally, Croton-on-Hudson; F. A. Canney, C. J. Ryan, Jr., and Timothy 
Burke. Capital stock $20,000. 

THE SHUTTLEWORTH ELE( TRIC COMPANY, Camden, N. J., capital 
stock $100,000, has been formed to exploit the Shuttleworth electromagnetic 
system. The promoters are Alphus C. Shuttleworth, Hugh H. Quinn, Philip R. 
Wells, Howard A. Engle, W. Howard Holden, Louis F. Brons, Frankford, Pa., 
and John L, Burk, Holly Beach, N. J. 

THE MERCHANTS’ ELECTRIC LIGHT ASSOCIATION, Lafayette, Ind., 
capital stock $3,000, has been formed to manufacture and sell electric light. 
Those interested are P. E. Byers, F. B. Shepperd, Henry Rosenthal, C. H. 
Ankeny, Charles E. Rugers’ Sons Company, The Hogan-Johnson Dry Com- 
pany and Arthur A. Jeffries & Company. 

THE MARINE ELECTRIC PROPELLER COMPANY, Minneapolis, Minn., 
has been incorporated for the purpose of manufacturing all styles and varieties 
of the Smith electric boat propeller and appliances. Those interested are J. F. 
Conklin, Samuel N. Smith, Frank F. Davis, A. E. Zoune, Floris E. Zoune, 
Minneapolis, Minn. Capital stock $27,500. 

THE MARTIN UNDERGROUND TROLLEY COMPANY, Chicago, II1., 
has been incorporated in West Virginia with a capital stock of $5,000,000 for the 
purpose of constructing, owning and operating the Martin Underground 
Trolley System. The promoters are James McDavitt, Gustav Schulz, Edward 
O’Donnell Samuel P. March, Chicago, III. 

THE KANSAS CITY & LEAVENWORTH RAILWAY COMPANY, Kan- 
sas City, Kan., capital stock $500,000, has been formed to maintain a double- 
track standard-gauge railway, either by steam or electricity. The promoters 
are W. A. Bunker, Arthur Johnson, H. A. Keefer, C. F. Hutchings, Kansas 
City, Kan., and James Stone, Jr., Leavenworth, Kan. 

THE SAFETY ELECTRIC ELEVATOR COMPANY, San Francisco, Cal., 
capital stock $100,000, has been incorporated to construct, sell and deal in ele- 
vators, generate electric power for light and* heat, and deal in patent rights, 
etc. The promotersare John W. Centry, John Cushing, N. W. Spaulding, R. 
D. Hunter, Oakland, Cal., and Jeffrey Jacob, Fruitvale. 

THE HORTON ELECTRIC OBTUNDING COMPANY, Cleveland, Ohio, 
has been formed for the purpose of acquiring patent and manufacturing 
obtunding apparatus and machinery, used in connection with dentistry, sur- 
gery and medicines. Those interested are W. P. Horton, M. C. Horton, John 
J. Shinherd, E. W. Radder, M. H. Solloway. Capital stock $300,000. 

THE METROPOLITAN ELECTRICAL DEVELOPMENT COMPANY, 
Jersey City, N. J., has been formed for the purpose of building, maintaining 
and letting motor engines, electric or otherwise. Those interested are John R. 
Dos Passos, Thomas D. Jordan, Charles J. Canda, William L. Moore, New York 
City, and Conrad N. Jordan, Brooklyn, N. Y. Capital stock $1,000,000. 

THE BORDENTOWN ELECTRIC LIGHT & MOTOR COMPANY, 
Bordentown, N. J., capital stock $50,000 has been incorporated to construct, 
maintain and operate works for supplying electricity for light, heat and 
power. The promoters are James S. Gilbert, William C. Steele, George B. 
Gilbert, Bordentown, N. J.; Thomas Bennett and AmosG. Little, Philadelphia, 
Pa. 

THE DAYTON, SPRINGFIELD & URBANA ELECTRIC RAILWAY 
COMPANY, Springfield, O.; capital stock $10,000, has been organized to con- 
struct and operate an electric railway from Dayton, through Springfield to 
Urbana; also manufacture and sell electricity for light, heat and power. The 
promoters are Fred. Colburn, John C. Webb, J. S. Harshman, William H. 
Hanford and H. T. Mathers. 


ELEcTrRIc LIGHT AND POWER. 


CANERY, ILL.—The village authorities will receive bids for electric 
lighting. 

DAKERSFIELD, CAL.—An incandescent electric light system will be putin 
during the next year. 

WELLSBORO, PA.—The Wellsboro Council has resolved to contract for 200 
street lights of 2,000 cp each. 6 

COLLINGSWOOD, N. J.—The question of lighting Collingswood and West- 
mont by electricity is being agitated. 

ROCKFORD, ILL.—The Yorest City Electric Light Company has made the 
city a proposition for lighting the streets. 

COLUMBUS, O.—A resolution has been adopted by the Council to advertise 
for bids for lighting the streets of the city. 

WILLIAMSPORT, PA.—A new light, heat and power company is to be organ- 
ized in Williamsport with a capital of $100,000. 

CHATTANOOGA, TENN.—The Chattanooga Light & Power Company is 
making preparations to build its new $50,000 plant. 

LE SUEUR, MINN.—The election to decide the question of bonding the city 
for electric lights has been held, and resulted favorably. 

MONTCLAIR, N. J.—The Montclair Light & Power Company has asked 
the Council for a franchise to erect an electric light plant. 

SOUTH OMAHA, NEB.—South Omaha Water Works has been bonded for 
$333,000, $100,000 of which will be used to purchase an electric light plant. 

SHENANDOAH, PA.—The Citizens’ Light, Heat & Power Company, of 
Mahanoy Township, has asked permission to erect poles and string wiresin the 
town, 


Vor. XXVI. No. 16. 


SAN JOSE, CAL.—At a recent meeting of the Board of Trade, a resolution 
was adopted, advocating the city ownership of the electric lighting plant. 


COLUMBUS, -0.—Specifications are being prepared in anticipation of calling 
for bids for the electric lighting of the city. The present contract expires Feb- 
ruary next. 

BABYLON, L. L, N. Y.—The village trustees have contracted with the 
Babylon Electric Light Company for the lighting of the streets of the village 
until Aug. 15, 1896. 

JOHNSTOWN, N. Y.—George A. Streeter, of this place, and parties from 
New York will soon erect an electric plant to furnish the city and private 
customers with light and power. 

SCRANTON, PA.—The mayor has suggested that the city should acquire 
its own electric plant for electric lighting purposes and it is probable that the 
question will be brought before the Council. 


WHITE PLAINS, N. Y.—The Board of. Trustees of White Plains will invite 
new bids for a three-year lighting contract, provided a satisfactory agreement 
is not reached with the present contractors, which now looks doubtful. 

HACKENSACK, N. J.—A motion has been passed that the commissioners 
should advertise for bids for lighting the town with electricity or gas, for 
terms of one andthree years. The present contract expires in November. 

SEATTLE, WASH.—Sealed proposals will be received by George F. 
Meacham, secretary of the Board of Public Works, until Oct. 31, for lighting 
the streets of the city of Seattle, according to plans and specifications now on 
file. 

BEATRICE, NEB.—Bids will be received until noon Oct. 22, by the City 
Council for furnishing 34 2,0co-cp arc lamps with globes, all the lamps to be 
placed as directed by the Council, withina radius of 1% miles from corner of 
Court and Sixth Streets. 

FLUSHING, L. I.—The village trustees are arranging to light this place on 
a novel plan. An electric lighting company offers, in return for the right to 
erect poles and string wires, to furnish the village free with one are light for 
every 250 incandescent lights put in stores and houses. 

ONEIDA, N. Y.—The Central New York Light & Power Company, just 
incorporated with a capital stock of $100,000, has purchased the property on 
James Street and is preparing to erect a modern electric light plant. A. M. 
Young, of Waterbury, Conn., and Judson W. Warner, of Oneida, are among 
those interested in the project. 


THE ELECTRIC RAILWAY. 


BROOKFIELD, MASS.—The stock of the new electric railway has been 
subscribed. 

AKRON, O.—A company is being organized to construct an electric line 
from Akron to Massillon. . 

MAINE, N. Y.—The residents of Maine, Broome County, are anxious to have 
a branch electric road built from Union to this town. 

NEW CASTLE, KY.—An electric railway between New Castle and Eminence 
in Henry County, is talked of ; estimated cost, $40,000. 

SCRANTON, PA.—The traction company officials have decided to extend 
the newly laid line on Franklin Avenue to Mulberry Street. 

PITTSBURG, PA.—It is understood that the Pittsburg & Lake Erie Railway 
disclaims any intention of building an electric line to McKeesport. 

CHESTER, PA.--A trolley line will probably be built along the river road, 
from the Lazaretto to Philadelphia. Joseph H. Hinkson is interested. 

MILLBURY, MAS‘ .—The petition of the Blackstone Valley Street Railway 
Company for right of way has been granted. E. W. Shedd is engineer of the 
road. 

SANDUSKY, O.—W. W. Graham, of Norwalk, and Charles Rude, of San- 
dusky, are promoters of a proposed electric road from Sandusky to Seven Mile 
House. P 

HOLLIDAYSBURG, PA.—A petition for the extension of the Altoona 
City Electric Railway to connect with the Logan Valley llne is being 
circulated. 

BAY SHORE, L. I., N. Y.—Geo. B. Studley and A. J. Martin have applied 
for a franchise to construct a trolley line from Brentwood to Bay Shore, Oak- 


* dale and Babylon. 


OWEGO, N. Y.—The Owego & Northern Electric Railway has been organ- 
ized to builda road from Owego to Speedsville, with probably a branch to 
Candor and Spencer. 

NORWICH, CONN.—The directors of the street railway company have 
decided that the project to build an electric railway between New London and 
Norwich is to be abandoned. 

HUNTINGTON, IND.—The Huntington, Columbia City & Ligonier Electric 
Railway Company proposes to construct electric lines in the three cities men- 
tioned in the company’s name. 

PITTSTON, PA.—The charter of the Pittston, Jenkins & Avoca Street 
Railway Company has been filed, and it is proposed to construct an electric 
road from Moosic to Pittston. 

OSHKOSH, WIS.—The Central Wisconsin Electric Company has negotiated 
a loan of $300,000, for the purpose of building an electric road through this 
town, and an extension to Kaukauna, 

WAVERLY, IA.—J. N. Bowman, president of the First National Bank, is 
interested in a company which is to be incorporated to construct an electric 
road between Cedar Falls and Waverly. 

NORTH EASTON, MASS.—The franchise granting to the Brockton & North 
Boston Street Railway Company permission to, lay their road in this town has 
been accepted by the officials of the road. 

EAST ST. LOUIS, ILL.—The citizens residing near Gross Park have signed 
a petition requesting the management of the East St. Louis Electric Railway 

. : : , 
Company to extend the lines to that section, 
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CHESTER, PA.—A trolley line, it is said, will be built to intersect with the 
Prospect Street Railway tracks, at the bend in the road near the creek. 


HOLLISTON, MASS.—The Milford, Holliston & Framingham Electric Rail- 
way Company has applied fora franchise to construct an electric road. 


FREDERICK, MD.—The Board of Aldermen has granted a franchise to the 
Frederick & Middletown Electric Railway Company. The road must be 
built within two years, under the franchise. 


MEDIA, PA.—The officers of the Media, Middletown, Ashton & Chester 
trolley road, now state that there is no foundation for the report that the 
company has discontinued its efforts to build the road. 


SHERMAN, N. Y.—Active steps are being taken in an electric street rail- 
way enterprise. A. B. and W. L. Minton, of Westfield; F. A. Ellis, J. L. 
Thayer and T. S. Harmon, of Sherman, are interested. 


LOS ANGELES, CAL.—The Los Angeles & Pasadena Electric Railway pro- 
poses to extend its line from Pasadena to Altadena and has applied to the Board 
of Supervisors to advertise a franchise of the route for sale. 


MIDDLETOWN, MD.—At a recent meeting in Fredericksburg, of the 
directors of the Fredericksburg & Middletown Electric Railway Company it 
was decided to begin at once on the construction of the road. 


LOGANSPORT, IND.—An electric road will probably be built between this 
place, Rochester and Burlington, a total distance of 35 miles. .J. T. McNary is 
interested in the project, along with several eastern capitalists. 

SCRANTON, PA.—At the adjourned meeting of the Common Council, Oct. 
3, the railway committee reported favorably on the ordinance permitting the 
Valley Passenger Railway Company to extend its tracks to Petersburg. 


BALTIMORE, MD .—Ground has been broken for the new power-house of 
the Baltimore, Middle River & Sparrows Point Electric Railway on the Eastern 
Avenue Road. The building will be of brick and iron, 62 x 110, to cost $7,000. 


BALTIMORF, MD.—An effort will be made by the Central Railway Company 
before the next City Council to obtain a street railway franchise over a num- 
ber of streets which were included in the notorious ‘‘ Ram’s Horn ”’ franchise. 


SAGINAW, MICH.—At the last meeting of the Township Board of Bridge- 
port, a 30-year franchise was granted to the Saginaw Street Railway Company, 
to run a line along the Genesee Plank Road, from the city limits to Bridgeport. 

ALLEGHENY, PA.—At a meeting of the corporation’s committee of Alle- 
gheny Councils, a resolution granting the Pleasant Valley Company the right 
to construct a line up Charles Street from Irwin Avenue to Perrysville 
Avenue was read. 

JACKSONVILLE, FLA.—It is announced that the Jacksonville & Tampa 
Bay Railway Company has decided to also build an electric line from Jackson- 
ville to St. Augustine at once. Charles C. Thompson and Martin Dodge, of 
Cleveland, O., are interested. : 

CAMDEN, N. J.—Application has been made to the Camden Common Pleas 
Court for the appointment of surveyors, to open a road from Ccllingswood to 
Haddonfield. The Camden Horse Railway Company desires to use the road 
to goin an entrance into Haddonfield. 


URBANA, O.—The City Council has modified the ordinance, granting the 
franchise to W. H. Hanford & Co., to build an interurban electric railway 
between Urbana and Springfield, to conform to their wishes. The promoters 
will undoubtedly accept the franchise as amended. 


HAGERSTOWN, MD.—The Hagerstown & Potomac Electric Railway Com- 
pany has been organized by E. E. Sponseller, of Harrisburg, Pa.; J. Clarence 
Lane, of Hagerstown, and Hon. G. M. Culp, of Shamokin, Pa.,to build trolley 
lines from Hagerstown to Funkstown, Pen-Mar and Waynesboro. 


SOUTH FRAMINGHAM, MASS.—The Framingham Board of Selectmen has 
votedto granta franchise to the Milford, Holliston & Framingham Electric 
Street Railway Company to constructa line from the Ashland town line at 
the junction of Hollis and Pond Streets to the tracks of the South Middlesex 
Electric Street Railway. 

TACOMA, WASH.—The new extensive’and well-equipped street railway 
lines at Tacoma will soon be still further extended. Both the City Park Rail- 
way Company andthe Tacoma Railway & Motor Company have petitioned 
the City Council for franchises for the extension of the two systems. The 
estimated cost of the contemplated improvements is $90,000. 

NIAGARA FALLS, N. Y.—Niagara Falls Street Railway Company, which 
has just organized, proposes to build five miles of street railway in the eastern 
part of the city and has applied for a franchise. The directors are A. C. 
Donnison, Charles H. Hinchman, and others, of Philadelphia; Walter 
Hinchman, of New York; Frank E. Johnson, Walter T. Horne and Spencer 
J. Lawrence, of Niagara Falls. 

CLEVELAND, O.—The county commissioners have decided to grant the 
Cudyahogan Suburban Electric Railway Company a franchise to construct a 
line from Randall to Lewis Corners, a distance of five miles. The railway 
company has already possession of a franchise to build from the terminus of 
the Broadway line on Niles Avenue to Randall and petitions the commissioners 
for permission to build to Chagrin Falls. 

BUFFALO, N. Y.—Application has been made to the board of railway com- 
missioners in the State of New York by the Buffalo, Gardenville & Ebenezer 
Railway Company for approval of the operation of its railway by the overhead 
trolley system, on a route beginning at a point on Majorie Street, near Seneca, 
to the junction of the Union and Aurora plank roads in the town of West 
Seneca. Charles R. De Freest is secretary. 

IRONDEQUOIT, N. Y.—The Irondequoit & Lake Shore Railway Company 
will construct a street surface railway from Forest Lawn, in the town of 
Webster. Monroe County, to a point near the shore of Lake Ontario, in the town 
of Irondequoit. The directors are A. J. Johnson, Joseph C. Tone, Joseph A. 
Johnson, Frank W. Elwood and Edward S. Ellwanger, of Rochester; E. O. 
McNair and David W. McNair, of Warsaw. 

BAY CITY, MICH.—The Saginaw & Bay City Rapid Transit Company has 
award2d th: contract for building a roadbed between the two cities to D. J. 
Kennedy, of this city, who will begin work immediately. This puts to rest al 
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doubt about an electric railway between Saginaw and Bay City. Another 
organization, called the Inter-Urban Company, is also contemplating the con- 
struction of a line between these two points. 


PHILADELPHIA, PA.—The lease of the Philadelphia Traction Company 
to the Union Traction Company is, in addition to being a voluminous 
document, an elaborate piece of legal work. It is regarded by expert 
lawyers as a masterpiece, and as binding upon both companies as a legal doc- 
ument can well be drawn. There are a number of interesting features con- 
nected with the lease. One of them is the surprisingly large amount of secur- 
ities turned over by the Philadelphia Company, which have an estimated value 
of fully $9,000,000. Among the provisions in the original lease which were 
stricken out was one preventing the Union Company from subletting the road. 
Another provision that was not inserted was one which barred the last issue 
of 100,000 shares of the Philadelphia’s stock from receiving any dividends 
until Oct. 1, 1896. Under the lease as now drawn the whole 400,000 shares draw 
dividends after April1. The lease throughout gives evidence of the faithful- 
ness with which the respective counsel protected the interests of the companies 
represented, and it is difficult to see, so faras the drafting of the lease is con- 
cerned, that any advantage was obtained by either side. It treats both fairly, 
and ina manner that should be entirely satisfactory to allinterested. 





Trade and IJndustrial Notes. 


THE ERIE CITY IRON WORKS has just received an order for 12 150-hp 
stationary tubular boilers, and state that a decided improvement in business is 
noticeable and that prices are steadily improving. 

J. GRANT HIGH & CO., of Philadelphia, have placed their constantly 
increasing business in and around Chicago in charge of the Metropolitan 
Electric Company, under whose care, it is needless to say, High switches are 
not likely to accumulate dust or become shop-worn. 


THE FAMILIAR ROOSTER which has so long symbolized “P. & B.” vic- 
tories, will be in full feather at the Montreal convention, backed up by Messrs. 
H. F. Gillespie, J. C. Shainwald, and F. De Ronde, who will have on hand some 
interesting literature on the subject of ‘‘P. & B.”’ motor cloth, field and arma- 
ture varnish and switchboard paint. In such hands the interests of the Stan- 
dard Paint Company cannot possibly suffer. 


THE GRAHAM EQUIPMENT COMPANY, of Boston, will be represented 
at the Montreal convention by Mr. J. H. Graham, general manager, who will 
leave no stone unturned to acquaint visitors with the merits of his trucks and 
other manufactures, and it will be strange indeed if any street railway men 
withstand Mr. Graham’s enthusiasm and clinching arguments, particularly 
after inspecting the steel-framed car which he will exhibit. 


EXHAUST HEATING.— Quite a number of electric companies have recently 
adopted the Holly system of exhaust steam heating. Among them are the 
Terre Haute Electric Railway Company, of which Russell B. Harrison is 
president; the Danville (Ill.) Gas, Electric Light & Street Railway Company, 
and the St. Joseph, (Mo.) Traction Company. These are all live corporations 
who see the vital importance of utilizing their immense output of exhaust 
steam. 

A SPLENDID RECORD has been made on both sides of the Atlantic by 
“‘Okonite’’ wires and cables, and the Okonite Company, Ltd., is to becon- 
gratulated upon the expressions of approval universally expressed by users of 
its product. The company is making a special hit just now with its feeder 
wires for railway circuits. The insulation is exceedingly tough to resist abra- 
sion, and is said to be unaffected by extreme changes in temperature or the 
elements. 

THE NEW PROCESS RAW HIDE COMPANY, of Syracuse, N. Y., has 
received a flattering testimonial to the merits of its raw-hide pinions from Mr. 
R. R. Canfield, superintendent of the Windsor (Ont.) street railway, who says 
that since commencing to use the pinion 18 months ago no steel pinions 
have been purchased. He expresses himself as more than pleased with results 
from new. process pinions, which are always found to maintain a uniform 
standard, and that during the last 60 days more people have been carried 
than ever before in the same time, and the new process pinions have stood the 
strain, while another of a similar type offered by another concern at a very 
much lower figure now reposes in the scrap heap. 

A TASTEFUL CATALOGUE has just been issued by the Frick Company, 
of Waynesboro, Pa., builders of high-class engines. The introductory pages 
are of an interesting nature, and call the reader’s attention to a number Of 
points which are well worth consideration by those contemplating the pur- 
chase of an engine. An excellent bird’s-eye view of the company’s shops 
is given, together with a plan diagram and several interior views, an inspection 
of which will enable readers to form a fair idea of the excellent facilities pos- 
sessed by the company. An exhaustive description of the various styles of 
engines is given, and its value greatly enhanced by the use of a large number 
of excellent engravings showing the details of construction as well as the com- 
plete engines. The company builds both the self-contained high-speed and 
the Corliss types, simple, cross-compound and tandem-compound, condensing 





or non-condensing. 

A RADICAL DEPARTURE in electric heaters has been made by the Whit- 
tingham Electric Car Heating Company, of Baltimore, Md. The heater con- 
sists of wrought-iron pipes which run the full length of the car under the seats 
and contain coils of Krupp wire enclosed in insulating tubes, which are good 
heat conductors. It is obvious that this arrangement affords excellent distribu- 
tion of heat. The company has issued a neat pamphlet describing and illus- 
trating the heater in detail, and also presenting a strong testimonial from the 
Second Avenue Traction Company, of Pittsburg, which includes a table of 
results obtained from a test last January of a set of these heaters, which show 
up remarkably well. The letter further states that during the blizzard of last 
February the floors of cars carrying stoves were covered with ice from the 
snow brought in by the shoes of the passengers, while the floor of the car 
equipped with a Whittingham heater was somewhat damp, but absolutely clear 
of ice and snow, 

















































Business TMotices. 


ELECTRIC LEAGUE.—Meets every Thursday evening, 100 West 24th Street, 
New York. Electrical engineers and electricians cordially invited. 


THE SETH THOMAS CLOCK COMPANY, of Thomaston, Conn., has for a 
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number of years done a great deal of work for electrical companies, and would 
be glad to increase this line of business. They will make estimates for any 
article akin to clockwork, for which a model is furnished and which is wanted 
in quantities. Address, Seth Thomas Clock Co., 49 Maiden Lane, New York. 


BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved byitsuse. Electric Supply Company, of 15 
South Warren Street, Syracuse, N. Y. 
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UNITED STATES PATENTS ISSUED OCT. 8, 1895. 

{In charge of Wm. A. Rosenbaum, 177 Times Building, New York City.] 
547,434 VALVE CONTROLLER; G. Hill, New Brunswick, N. J. App. filed 

Jan. 3, 1895. The combination of a thermostat, a motor, a train of gears and 

a plurality of circuits connected with the motor, a separate pivoted switch 

in each circuit, as a means whereby the movement of the valve con- 

troller is automatically stopped by suitable mechanism controlled by the 

thermostat. 
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No. 547,441.—ELeEctric BICYCLE. 


547,441. ELECTRIC BICYCLE; H. W. Libbey, Boston, Mass. App. filed Oct. 
9, 1894. The combination of an electric battery and a motor secured by 
suitable means to a bicycle frame, anda longitudinal tube extending from 
the front to the rear fork and forming a tank to hold exciting fluid for the 
battery. 

547,460. TELEPHONE SYSTEM; F. D. Shepard, Milwaukee, Wis. App. filed 
Feb. 18, 1895. A system composed of a plurality of stations, each station having 
atransmitting and receiving device and a station switch, all connected 
together, and means whereby communication may be carried on between 
any stations without the intervention of a central station. 

547.530 ELECTRIC CAR-LIGHTING APPARATUS; W. Biddle, Brooklyn, 
N.Y. App. filed Dec. 24, 1894. A system consisting of a dynamo having 
divided poles and integral plates connecting the half poles together in pairs 
and means for securing them, and covers bolted tothe plates and forming 
with them an inclosure for commutators and an armature. 





547,537: ELECTRIC CAR LIGHTING; W. Biddle and H. E. Dey, Brooklyn, 
N. Y. App. filed Jan. 9, 1895. Substantially the same as the above. 
No. 547,613.—TELEPHONE SWITCH. 
547,591% SWITCH AND FUSE BOX; J. B. Smith, Manchester, N. H. App. 


filed April 12, 1895. A fuse box consisting of insulating material having a 
central recess and a plug longitudinally movable inthe said recess, and also 
having contact plates and a fuse wire attached thereto and contact springs 
secured within the interior of the box and connected to the circuit 
wires, 


547,613. TELEPHONE SWITCH; W. M. Miner, Plainfield, N. J. App. filed 
June 4, 1895. The combination of a switch-lever, a bell crank lever carry- 
ing a bolt at one end and adapted to engage with the switch-lever, a hook 
suspended from the other end of the bell crank lever, and a spring 
engaging with the bell crank lever and tending to swing it in opposition to 
a weight on the hook. 


547,659 ELECTRIC ARC LAMP; H. E. Bradley, Pawtucket, R.I. App. filed 
July 1, 1895. The combination of an electromagnet having a secondary 
adjustable armature, non-magnetic screws for adjusting, pins for holding 
the said screws in the armatures, and pole-pieces tapped to receive the 
screws. 


547,660. INSULATOR PIN AND INSULATOR; C. F. Carroll, Manistee, 
Mich. App. filed June 6, 1895. The combination of a pin constructed long 
enough to pass through the cross-arm of a telegraph or other pole, an insu- 
lator on the lower end to act both as an insulator and a fastener with the 
cross-arm. 
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547,755-—AUTOMATIC TELEPHONE SYSTEM. 


547,683. PHASE MODIFIER; H. A. Rowland, Baltimore, Md. App. filed May 
19, 1894. The combination of a commutator connected with a source of 
alterrating current, a plurality of brushes adapted to take current from 
the commutator, means for revolving the commutator and brushes inde- 
pendently of each other, and a synchronous motor electrically connected 
with the brushes and receiving currents therefrom. 


547,714. TIME-CONTROLLED ELECTRIC HEATER;; L. E. Custer, Dayton, 
Ohio. App. filed Dec. 22, 1894. The combination of an electro-receptive 
device, an electrical supply, a rheostat in circuit, and mechanism for 
shifting the circuit through the rheostat operated by clockwork. 

547:753) CUT-OUT FOR ARC LAMPS; D. Higham, Boston, Mass. App. filed 
June 27, 1895. A lamp provided with a carbon rod having a groove 
engaging with a pawl having a lever attached engaging with said groove 
when the carbon rod is held down and open the circuit of the shunt wind- 
ings, and a second pawlto engage with the said groove when the rod is 
pushed up by hand to close the circuit of the said shunt windings. 


547:75s) AUTOMATIC TELEPHONE SYSTEM; G. K. Hutchins, Baltimore, 
Md. App. filed May 6, 1893. A telephone system comprising a primary 
switch, a pilot switch controlling the primary switch line, a circuit- 
breaker on the pilot switch connected with the metallic line and adapted 
to move therewith, both wires of the metallic line passing through the pilot 
swi-ch, 


